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METHOD AND DEVI CE OF SUPERINPCSING AN ADDITICNAL | NFORVATI ON SIGNALBENAo L
VI DEO 'SI GNAL AND DETECTI NG SAI D ADDI Tl ONAL | NFORMATI ON FROM SAI D VI Y
‘S| GNAL BACKGROUND OF THE I NVENTION Field of the Invention This invention
relates to a nethod, system and device wherein, for exanpl e,
anti-duplication or other additional infiormation is superl nmposed on a video

signal and transpj d, e I i onal |nfornat|on su osed on the
vi deo signal i sﬁgﬁ{g& éﬁ&ﬁane&g@‘elQﬁ ngUEFFI MEQR ING I é‘- BIPNASr der,
and anti-duplication control or other processing is performed. Description

of Rel ated ANFOBMATEQNf §AGNAor@ng MIPEQI STGNSLANDNDESEEH ING dS Y Dal
VTR and MD (mini-disc) record players, are in w despread use, and DVD
(digital video diARDDFIONGILt AINKGRMATITION dFRBGY SAWDr Al DEOhSISNALI ng
functions have al so appeared. In these digital information recorders,
various additional information signals can be recorded together with the
mai n vi deo and audi o signals or conputer data, etc. In this case, the

addi tional information sigpalciGrREURDIVRITHE INVENTTION

Field of the Invention

This invention relates to a method, system and device
wherein, for example, ant_:i—duplication or other additional
information is superimposed on a video signal and
transmitted,theadditionalinformationsuperimposedcnlphe
video signal is detected on a receiving side, for example
by a recorder, and anti-duplication control or other
processing is performed.

Description of Related Art

Devices for recording digital information, such as
digital VTR . and MD (mini—disc) record players, are in
widespread use, and DVD (digital video disc or digital'
versatile disk) devices with recording functions have also
appeared.

In these digital information recorders, various
additional information signals can be recorded together
with the main video and audio signals or computer data, etc.
In this case, the additional information signal is a'digital

signal recorded on an area distinct from digital information



signal recorded on an area distinct fromdigital information 2 signa
areas, such as for exanple the headers added t.0 every bl ock of data or TOC
(Table of Contents) area. In the case of a system where additiona
information is transmtted by superinposing on a conventional main video
signal, therefore, the additional inforration signal is not superinposed

directly onsgggitiabriedfsor BRldiPasSkarabramipdle dhdRed@crs RHads teerddad on
an indirect area. The additional information signal may therefore easily be
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I nformati on signal's can no [onger be Betecteéz y recording and pl ayback
devices. In partigul when caontrol information d,copyryght i nfornation
are added as addi ?oﬁ%? FRAPS Mkt PoR YSiTEHA ?Bep?gaér‘fﬁqpr{arjeg]aﬁlfﬂﬁﬁllaitéeﬁ?on,
their origipal purpose cannot be achieved due to the | oss of_ the additional
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to an indirect area, only the main i nformati on signal
signal, therefore, the additional information signal is not

superimposed directly on digital information signals such
as headers, but is recorded on an indirect area.

The additional information signal may therefore
easily be eliminated by filtering or tampering, so that
necessary additional information signals can no longer be
detected by recdrding and playback devices. In particular,
when control informétion and copyright information are
added as additional information signals to prevent illegal
duplication, their original purpose cannot be achieved due
to the loss of the additional information signal.

Moreover, if the additional information signal is
added to an indirect area, only the main information signal
will be obtained when the digital information signal is
converted to an analog signal and the additioné.l information
signal will be lost. Even if an anti-duplication control
signal is added as an additional information signal to
prevent illegal'duplication, this strategy is no longer
effective when the signal is converted to an analog signal.

To solve this problem of the disappearance of the



wi'll be obtained when the digital information signal is converted to an

anal og signal and the additional information signal will be lost. Even if
an anti-duplication control signal is added as an-additional information
signal to prevent illegal duplication, this strategy is no |longer effective

when the signal is converted to an anal & signal. To solve this probl em of

the di'sappgéafa&%xp;lt forma tadH diQRRd 11 henMBhE08:i ghanak sweeavidre sd gnal

is converte 0 an analog signal, the inventors already proposed a nethod
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perfornmed by, for exanple, generating a code of a PN (Pseudorandom Noi se)
sequence (aBtdafduplicatéonediFnNas ASPSRLEET2ALYa SRESRE: AT HIQh rate
and applying it to the additional

spectrally spread additional information signal is

superimposed on a video signal during digital or analog

recording (US Patent Appliéatibn No._08/75510).

In this method, spectral spreading is performed by,

for example, generating a code of a PN (Pseudorandom Noise)

sequence (hereafter, referred to as é PN code) at a

sufficiently high rate and applying it to the additiomnal

information signal. An additional inférmation.signal such

as a narrow-band, high level anti-duplication control

signal is thereby converted to a wideband, very low level

signal which has no effect on the video signal. The

additional information signal which has been spectrally

spread in this wéy; i.e. the spectrally spredd signal, is

then superimposed on an analog video signal and recorded

on a recording medium. The video signal recorded on the

recording medium may be either analog or digital.

In this method, the additional information signal,
such as an anti-duplication control signal, is superimposed

with the same.timing and frequency as the video signal. It

is therefore difficult for a person who wishes to perform



i nformati on signal. _An additional information signal such as a narrow band,
. high level anti-duplication control signal is thereby converted to a

wi deband, very |ow | evel signal which has no effect on the video signal

The additional information signal which has been spectrally spread in this

way, i.e. the spectrally spread signal;4is t hen superi nposed on an anal og
video signalllayhl edapliédaaiénr eeokdimoreedhemsubeer Mgesed @iadi+ ecor ded
on the recording nmedium may be either analog or digital. In this nethod,
the additi gl idH ©f SRRt $bANSE gnBUCRrafh Rt Hedupl fRahI On vk,
signal, is superinposed with the Same timng and frequenhcy as the video
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detected and used by perform ng_despreadi ng.
used by performing despreading.

In this case, the additional information which
comprises the spectrally spread signal is not removed from
the video signal by detection. Therefore, the additional
information must be superimposed on the video signal at a
very low level which does not affect the image reproduced
from the video sighal, but although it is at a very low level,
it must be a sufficient level for the additional information
to be aetected.

The spectrally spread additional information.is
superimposed on the video signal as a wide-band, low-level
signal, and to avoid deterioration of the video signal, it
should be superimposed at a low level which is no greater
than the S/N ratio of the wvideo signal.

Hence, the spectrally spread additional information
is superimposed on the video signal at a low level less than
the S/N ratio of the video signal. For example, to enable
detection of the additional information of the spectrally

spread signal superimposed on the video signal in the

recording device, the number of PN codes (PN code length)



In this case, the additional information which conprises the spectrally
spread signal is not renobved fromthe video signal by detection. Therefore,
the additional information nmust be superinposed on the video signal at a
very |l ow | evel which does not affect thegimge reproduced fromthe video
signal, but although it is at a very low level, it nmust be a sufficient
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addi ti onal ?or mation is superl nposed on the video signal as a w de-band,
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be superlrrpose at a IS no greatér than the /N rati
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signal in the recording device, the nunber of PN codes (PN code |ength)
a ratio (T/TC) of a time width T per bit of additional

info_rmation to a time width TC of one PN code (one chip).
This spreading gain is determined according té the S/N ratio
of the infqrmation signal on which it is attempted to
superimpose additional information, which in this case is
the S/N ratio.of the video signal.

For exampie, when thé S/N ratio of the video signal
on which the additional information is to be superimposed
is 50dB, the additional information superimposed on the
spectrally expanded video signal must be superimposed at
a lower level than 50dB which is the S/N ratio of the video
signal. At the same time, to detect the additional
information superimposed on the video signal, the S/N ratio
must be sufficient for demodulating the additional
inférmation after spectral spreading. If this S/N ratio is
104B, a spreading gain of 60dB = (50dB for S/N ratio of video
signal) + (104dB for S/N required for detection) is required.
In this case, the PN code length per bit of additional
information becomes one million.

The additional information should be superimposed on



5 required to spectrally spread one bit of the additional information nust
.be sufficiently large. The PN code | ength per bit of this additional

i nformati on signal may be expressed as a spreading gain (spreading factor)
which is a ratio (T/TC) of a tine wwdth T per bit of additional information
to atinmne wwdth TC of one PN code (one €hip). This spreading gain is

det er m ned¢8eCQididd siyddE o Ms alighoh 18€enhCr pBEIsAbIE 9Nk onsWhhgh it
is attenpted to superlnpose addi tional information, which in this case |s
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vi deo S|gna gt on nformation is € Ssu erlnpose
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S/Nratio of the vi deo signal. At the sane tlrre to detect the additional
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sufficient for denodul ating the additional information after spectral
spreadi ng. ihterffier ider anido iend 0B, sktagpt eading gain of 60dB = (50dB f or
S/Nratio of video signal) + (10dB for S/N required for detection) is
required.

SUMMARY OF THE INVENTION

In view of the aforesaid considerations, it is
therefore an object of this invention té resolve all the
above problems, to superimpose additional information
without deteriorating a video signal, and to permit rapid,
accurate detection of the additional information.

This invention is a method of superimposing an
additional information signal on a video signal, and
detecting the additional information from the video signal
on which the additional information is superimposed,
wherein:

a first spectral spreading code is generated in
predetermined intervals synchronized with a sync signal
contained in the video signal,

inverting and non-inverting spectral spreading codes
are generated by inverting the polarity of the first spectral

spreading code in the predetermined interval uﬁits,

the additional information signal is spectrally



In this case, the PN code_ |l ength per bit of additional information becones
one mllion. The additional information should be superinposed on 6 the
video signal at as high a level as possible, but if the superinposition
| evel of the additional information, which is the spectrally spread signal,
is even a little too high, the superinpoked additional information will
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In view of the aforesaid considerations, it is therefore an object of this
i
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I nformation™w errorating a video gn permt rapi
accurate detection of the additional information. This invention is a

met hod of éB%E??W%%%?HgS&R itional information signal on a video signal,
and detecting the_additional_information fromthe video signal on which the

addi tional infor ki€ SPEEbLY| FPESSS additional information signal

is superimposed on the video signal to generate a video
signal with addiﬁional infqrmation,

a second spectral spreading code which is the same as
the first spectral spreading code is generated in
synchronism with the sync signal contained in the video
signal with additional information,

values of the video signal with additional information

corresponding to chips of the second spectral
spreading code are added or subtracted according to the
values of the chips of the second spectrally spread signal
and the polarity of the predetermined intervals to calculate
a cumulative value,

the additional information in the video signal with
additional information is detected by determining whether
the cumulative value exceeded either a positive or negative
threshold value.

According to the present invention, the phase
(polarity) of the additional information is inverted
between a given unit interval and an adjacent unit interval.

As in the case of polarity inversion in every field of a



wherein: a first spectral spreading code is generated in predeterm ned
i nterval s synchroni zed with a sync signal contained in the video signal
i nverting and non-inverting spectral spreading codes are generated by
inverting the polarity of the first specgral spreading code in the
predetermned interval units, the additional information signal is

spectrally co16:5P58R418% AN Ed P¥EEY! RGN lo PO~ MY I WHa8ResliiRlal and
spreadi ng codes to generaté a spectrally spread additional information
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in the video signal with additional information,
superimposed on a video signal is reversed between adjacent
additional information of different polarity, so the
variation is averaged out and does not stand out. In other
words, visual interference in the reproduced image due to
the superimposition of the additional information is
suppressed. The additional information may be detected by .
detecting thét the polarity is-reversed in the predetermined
unit intervals set on the superimposing side. Specifically,
even if the additional information bits themselves cannot
be detected, the additional information can still be
detected by detecting their inversion pattern as a

predetermined inversion pattern. Detection is therefore

easy even when the superimposing level is very low.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagfam describing one form of a video
reproducing device as an example of an additional
information superimposing device in an additional
information superimposing and transmitting method
according to this invention.

Fig. 2 is a block diagram showing an example of the



val ues of the video signal with additional information corresponding to
chi ps of the second spectral spreading code are added or subtracted
according to the values of the chips of the second spectrally spread signal
and the polarity of the predetermned igtervals to calculate a cunulative
val ue, the additional information in the video signal with additional

i nformat i aflohg teelcactsd & AalBnihgi 89gwRat @%’néf‘&t@ﬂ@hﬁtiitvq V3l g
exceeded either a positive or negaftive threshold valué. According tC)%he
present inyention, the phase (polarity) of the additional information is
i nverted between a given unit interval and an adjacent unit interval. As in
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hori zontal scanning interval, the brightness variation of additional
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1.

Figs. 4A to 4E are diagrams describing one embodiment
of an additional information superposing method according
to this invention. |

Fig. 5 is a diagram describing an example of a unit
162 of a PN code generating unit in Fig. 3.

Figs. 6A to 6D are frequency spectrum diagrams
describing a relation between a video signal and a_dditional
information in one embodiment of the additional information
superimposing method according to this invention.

Fig. 7 is a block diagram showing one embodiment of
an additional information detection device according to
this ‘invention.

Fig. 8 is a flowchart-describing one embodiment of an
additional information detecting method according to this
invention.

Fig. 9 is a flowchart showing a detailed example of
the processing of some of the steps in Fig. 8.

Figs. 10A to 10G are diagrams describing the

processing of Fig. 9.



additional information of different polarity, so the variation is averaged
out and does not stand out. In other words, visual interference in the
reproduced i mage due to the superinposition of the additional information
i s suppressed. The additional information may be detected by detecting
that the polarity is reversed in the pré@deternmned unit intervals set on
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bits thensel ves cag%ot:%e deteCte%, t he aggif§%ngl ﬁnforna??%h céﬁég?FF? be
detected b iplg;.ectigg their inversion pattern as a predeterm ned inversion
pattern. tectt®dn Fs therefore easy even when the superinposing level is
very |l ow. BRI EF DESCRI.PTI.ON OF THE DRAWNGS Fig.. 1 is a bl ock diagram
descri bi ng one f &M -oft% 4§ Fed YWFRALE AFSFRARENG2BAt BRI BIPAIBANt
addi tional information superinposing device_in an additional information
super i nposiofy thel addasdiond hglpéohed ttiardehgatingirethodnviaror¢igg 2
Is a block diagram showi ng an exanpl e of the

to this invention.

Figs. 13A to 13G are diagrams describing another
embodiment of the additional information superimposing and
transmitting method according to this invention.

Fig. 14 is a diagram describing yet another embodiment
of the additional information superimposing and

transmitting method according to this invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Some preferred forms of the method and device for
_superimposing additional information on a video signal
according to this invention will now be described with
reference to the attached drawings.

In the embodiment described hereafter, the present
invention is applied to a system where an analog output video
signal from an image output device, such as from a DVD player,
is supplied to a DVD recorder for the purpose of copying,
and this copying is controlled. An additional information
to be supe;imposed is a duplication control signal.

In this system, in the DVD player, the anti-



9 construction of a timng signal generating unit 19 in Fig. '1- Fig. 3 is a
bl ock di agram showi ng an exanple of the construction of a SS signal
generating unit 16 shown in Fig. 1. Figs. 4A to 4E are diagrans descri bi ng
one enbodi nent of an additional informpion superposing method according to
this invention. Fig. 5 is a diagram descrl bi ng an exanple of a unit 162 of

a PN code escrI%tﬂ@n“@bhﬁﬂbf'ﬂiférm@tﬁ%n Gfhienh6Ragr Bebiregyrneyrapagt rum

di ?gram; ng a relation between a video si gnal and addi ti onal
informatiqn in one_e t | Lianal sing
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enbodi nent of an additio aI nfor deteC|ond | N9, this
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i nformati on detecting nethod according to this invention._  Fig. 9 is.a

fl owmchart tghﬁ)ﬁpﬁj:tap@bi.m?,@ae@ga%pé plication control information

superimposed on the analog output video signal from the DVD
player is detected, and copy control is performed according
to the detection output. The method of detecting the
spectrally spread signal according to this invention is
applied to a spectrally spread signal detecting unit in the
DVD player.

First the DVD player, which spectrally spreads and
superimposes the anti-dupiication control information,
will be described.

In the following embodiment, the spectral spreading
code is superimposed on the brightness signal Y of the video
signals, but is not superimposed on the color signal C. It
may of course also be superimposed on the color signal C.
However, the color signal of a video signal is transmitted
by, for example, two phase axis components such as color
difference signals and the color is reproduced by the phases
of these two axes. Consequently, if the spectrally spread
signal were superimposed on this color signal, there would
be a change of hue even if the superimposed signal has a

very low level so that the'signal is relatively obvious.



't he processing of sone of the steps in Fig. 8. Figs. 10Ato 10G are

di agrans describing the processing of Fig. 9. 10 Fig. 11 is a diagram
describing the detection nethod of Fig. 8. Fig. 12 is a flowhart
descri bi ng another enbodi ment of the addjfional information detecting
met hod according to this invention. Figs. 13A to 13G are di agrans

descri bi ng apot ker 1dhos PBNG & 1die1 adeidt isqr@érmi)@rs@tdméli4§ga%rtiﬂaﬁpﬂ,ng

and transmtting nmethod according to this invention. Fig. I's a di agram
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and devi ce FBP° Hpokitfig SRES 1 dhaY ?ﬁ?ﬁ?ﬁit?bﬁng d iR LGRS e
according to this invention will now be described with . .

only on the brightness signal, however to simplify the

description, the term "video signal" will be used without
making any distinction between the brightness signal Y and
the coloxr signal C.

In Fig. 1, a diéitized video signal and audio signal
are recorded together with an anti-duplication control
signal of a CGMS on a disk 100, which in this example is
a DVD. The anti-duplication control signal of the CGMS may
be recorded in a track area referred to as a.TOC (Table Of
Contents) or directory on the innermost or outermost part
of the disk 100, or on another recording area inserfed in
a track on which image data and audio data are recorded.

The following example describes the latter case,
wherein the anti-duplication control signal is read
simultaneously when the image data is read.

According to this embodiment, the anti-duplication
control signal is information for controlling whether to
prohibit, permit or permit limited copying of the video
signal, and it is inserted in the video data. The disk 100
is loaded in an information output device 10, and recorded

signals are read in accordance with read requests.-



reference to the attached drawi ngs. In the enbodi ment described hereafter,
the present invention is applied to a system where an anal og out put video
signal froman inmage out put device, such as froma DVD player, is supplied
to a DVD recorder for the purpose of copying, and this copying is

controlled. An additional information &8 be superinposed is a duplication

control signal . pha bkybsg%xéﬁ}&fnm B %%/%féﬁgs% cbﬁgﬂrgés a r&u@ihgation

cont rol |nfornat|on whi as been spectrally Spread I's superinposed on the
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superi nposed on the anal og out put ,video signal fromthe DVD pla

det ect ed, U@id by %Bﬁﬂré%ﬂ%1%%Fﬁ8ﬂn99%&gﬂid§ﬁ§Q%}t%%tﬁéﬁ&ﬁﬁéwP%thut

The nethod of detecting the spectrally spread signal according to this
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DVD pl ayer. First the DVD player, which spectrally spreads and
abbreviation for spectral spreading, same hereafter), D/A

converter 17, sync separating unit 18 and timing signal
generxating unit_19 as shown in Fig. 1.

The reading unit 11 extracts a reproduced video signal
component S2 from a signal S1 obtained by reproducing the
information recorded on the disk 100, and supplies it to
the decoding unitllz and anti—dﬁplication control signal
extracting unit 15.

The decoding unit 12 performs décoding of the
reproduced video signal component S2 to form a digital video
signal which is supplied to the D/A converter 13.

From the D/A converter 13, an analog video signal S3
compriéing a vertical sync signal and a horizontal sync
signal is obtained. This analég video signal S3 is supplied
to the superimposing unit 14 and to the timing signal
generating unit 19.

The anti—duplication control signal extracting unit
15 extracts an anti-duplication control signal S4 from the
information data sequence of the reproduced video signal

component S2 extracted by the reading unit 11, and supplies



superinposes_ the anti-duplication control inforration, will be described.
In the follow ng enbodi nent, the spectral spreading code is superinposed on
t he brightness signal Y of the video signals, but is not superinposed on
the color signal C. It may of course al 3@ be superinposed on the col or
signal C. However, the color signal of a video signal is transmtted by,

for exanpl gt tw® pRasGHEALLTBARANt S fUEhads 10 @endirhitarRncenstona s and
the color is reproduced by the phases of these two axes. Consequently, if
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description, the term"video signal”" wll be used w thout _
PN code sequence as a spreading code. The signal resulting

from spectral spreading in this SS signal generating unit
16, that is, a spectrally spread signal S5, is supplied to
the D/A converter 17, and after converting it to an analog
signal S6 for supgrimposing on'tﬁe analog video éignal S3,
it is supplied to the superimposing unit 14 and superimposed
on the video signal.

The analog video signal S3 from the D/A converter 13
is supplied to the sync separating unit'ls, and a vertical
sync signal V and horizontal sync signal H are separated
from the video signal. This vertical sync signal V and
horizontal sync signal H are supplied'to the timing signal
generating unit 19.

This timing signal-génerating unit 19 is provided with
a PLL circuit 91, sync timing signal generating unit 192,
and inverse timing signal generating unit 193 as shown for
example in Fig. 2.

The PLL circuit 191 generates a vertical sync signal
V (Fig. 4A) and a clock signal CLK synchronized with the

timing of the horizontal sync signal. In the case of this



maki ng any distinction between the brightness signal Y and the col or signal
C. InFig. 1, a digitized video signal and audio signal are recorded
together with an anti-duplication control signal of a CGYS on a disk 100,
which in this exanple is a DVD. The anti-duplication control signal of the
CGVB may be recorded in a track area ref¥red to as a TOC (Table O

Contents) or directory. on.the inner . _outer nost rt of the,d 00,
o on bt RSPy S SR Ree A AL h sty SBE SRembisn RRaReadoeks
audi o data are recorded. The fol] owi ng exanpl e describes the |atter
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I mge data is read. According to this enbodinent, the anti-duplication
control si@§dal I¢ iafsupplied torthe syt tiimginvhstional genernabing weihit
or permt limted copying of the video signal, and it is inserted in the
vi deo dat al9Pheaditdik bl i ealtdaded ot ol isforahteotr adt ioh daditcesléndand
recorded signals are read in accordance with read requests.
SS signal generating unit 16, as shown in Figure 2,
The sync timing signal generating unit 192 generates
a spreading sync timing signal RE (Fig. 4B) based on a signal
synchronized with the timing éf the vertical sync signal
V and the clock signal CLK. In this example, this spreading
sync timing signal RE is a signal with a vertical period.
This spreading sync timing signal RE determines the start
timing of a spreading code sequence PS (Fig. 4C) which
generates the spectrally spread signal S5 as described
hereafter. That is, the spreading cod.e sequence PS repeats:
with a vertical period in synchronism with the vertical sync
signal.
The sync timing signal generating unit 192 activates
the spreading code generator and generates an ENABLE signal
EN for generating spreading codes and other necessary timing
signals. These timing signals are'supplied to units that
require them.
The inverse timing signal generating unit 193 in this

example generates an inversion timing signal HT (Fig. 4D)

which phase-inverts the spreading code sequence PS in every



13 The DVD pl ayer 10 of this exanple-conprises a reading unit 11, decoding
.unit 12, D/ A converter 13, superinposing unit 14, anti-duplication contro
signal extracting unit 15, SS additional information generating unit 16 (SS
I s an abbreviation for spectral spreadin? sane hereafter), D/ A converter
17, sync separating unit 18 and timng s %n | generating unit 19 as shown

in Fig. 1 NThe cead) ngnbBirlrahls @idéREtSna FeRNNUGE@ pdclepi 85088! aCaRReNENt
S2 froma signal Sl obtained by reproducing the infornmation recorded on the

di sk 100, gng-sHppiies it to the decoding unit 12 and anti-duplication
control signal "extracting unit 15. The decodi ng unit 12 perforns decoding

f th d | « | Q t deq_signa
ahichei;eELBprfggaﬁhqﬁﬁ%skﬁﬁghﬁﬁf%ﬁf %3%%ﬁ§on1 a%fgfg%ﬁgér ér ., an
anal og vi deo SI g rlsln vertlc si gnal and %égorlzonta
sync si gnadSi® ?%?n gP@g 595 ng 88k 5t he

superinposing unit 14 and to the timng signal generatlng unit 19. The
anti - dupl i S¥RHLe@ntPolths hal ségpedctgeRetating unit 16

Fig. 3 shows an example of the construction of the SS
signal generatingunit 16 according to this embodiment. The
SS signal generatihg'unit 16 comprises an anti-duplication
control signal sequence generating unit 161, PN code
generating unit 162, PN code reversing unit 163 and
multiplier 164 as shown in Fig. 3.

The clock signal CLK from the timing signal generating
unit 19, an anti-duplication control signal S4 and a timing
signal Tl from the anti-duplication control signal
extraction unit 15 are supplied to the anti-duplication
control signal sequence génerating unit 161. In this case,
the timing signal Tl shows the timing in one bit intervals
of the anti-duplication control signal S4. The clock signal
CLK is a clock signal synchronized with a reproduced digital
signal.

The anti-duplication control signal sequence
generating unit 161, by outputting the anti—duplicatioh
control siénal S4 for a predetermined clock number every

bit, generates an anti-duplication control signal sequence



15 extracts an anti--duplication control signal S4 fromthe information data
_sequence of the reproduced video signal conponent S2 extracted by the
readi ng unit 11, and supplies 14 it to the SS additional information
generating unit 16. The SS si gnal genegfting unit 16 spectrally spreads the
anti-duplication control signal $4 fro he anti- duplication contro

si gnal ext rFar bindsupidl ilds byt s Rheambd tigsiei seqUEBCe @R ehipreadingthede.
The signal resulting fromspectral spreading in this SS signal generating

unit 16, thafei Saup)$eetich |dorPreadsighel segqubhceiy 'ﬁbiﬁ’gtbﬁe%é

converter 17, and after converting it to an analog si gnal

super i nposing 01r10‘,§ F@gaﬁéggh\yﬁ%ﬁgggél Hggﬁe'ét%ﬁ%s&ﬂghll%% ﬁhfs for

superi nposing uni Superi npose nal 2 aha

g;gg?af:%g%%ﬁﬁﬁp %og%%ggggy fgg;ggégﬁi%g}éﬁQEU%B%%ggﬂ%Eﬁ gﬁtd¥e§§ﬂé'5|gnal

fare separated U O the 448501 0maY informat son compr Ses piuzal bits,
e.g. two bits, an interval of one vertical period is divided
into this number of bits, and additional information is
output from the anti-duplication control signal sequence
generatingunit 16l onebit at a time in each divided interval.
In this case, it is preferable that the division point is
a horizontal interval unit. For example, when the
additional information comprises two bits, the upper bit
is output from tﬁe anti-duplication control signal sequence
generating unit 161 in plural horizontal intervals in the
upper half in the vertical direction of the screen, and the
lower bit is output in plural horizontal intervals in the
lower half in the vertical direction of the screen.

The clock signal CLK, ENABLE signal EN and spreading
sync timing signal RE are supplied to the PN code generéting
unit 162. The ENABLE signal. EN is a signal to activate the
PN code generating unit 162. It is generated by the timing
signal generating unit 19 and supplied to the PN code

generating unit 162 when the power supply to the DVD playver

is switched on. The spreading sync timing signal RE is a



hori zontal sync signal H are supplied to the timng signal generating unit
19. Thi-s timng signal generating unit 19 is provided with a PLL circuit
91, sync timng signal generating unit 192, and inverse timng signal
generating unit 193 as shown for exanplegin Fig. 2. The PLL circuit 191
generates a vertical sync signal V (Fig. 4A) and a clock signal CLK
synchroni zedseitt s idieali forgthfi g PN hoodeogbaleratningi gnak. 1le2 t en@ase of
this 15 exanple, this clock signal CLK is, for exanple, a pixel clock

synchroni zgd,Wdd 2 Piyxgbaeangd é’ﬁcbh%a@l}ﬂhéah L 8é B fhe® -cddel S
suppl i ed to thesync ti mngsignalgeneratingunit 192, anti-duplication

cont rol si gaal, q@g%%tbg y%gg%&a{%&%@o%?t%&fa@' éql%%gtd{%fgzggg#ra&; .

shown in Figuar nal" gene

W th the ti i ng SPeCREAH el tosn BN ﬁaﬂb%eri%ﬁgyﬁagc 3 ihy%‘i“”’”' £

this exarrplllt_altot fgr;s asgtt.fegl n%ate by the ENABLE signal EN. A PN code
generating unit 162 generates the PN code sequence from the
beginning of the sequence each time the spreading sync timing
signal RE is supplied, and generates the PN code sequence
PS in synchronism with the clock signal CEK.

Fig. 5 is a diagram showing an example of the
construction of the PN code generating unit 162. The PN code
generating unit of this example comprises 15 D flip-flops
REG1-REG1S5 which form a 15 stage shift register, and
EXCLUSIVE OR circuits EX-OR1-EX~-ORS which compute a
suitable tap output of this shift register.

The PN code generating unit 162 generates M PN code
sequences PS based on the spreading sync timing signal RE,
clock signal CLK and ENABLE signal EN as mentioned above.

The generated PN code sequence PS is supplied to the
PN code reversing unit 163. The aforementioned inversio.n
timing signal HT (Fig. 4D) from the timing signal generating
unit 19 is supplied to this PN code reversing unit 163. The

PN code inverting unit 163 controls whether or not to invert

the phase (i.e. replace 0 by 1 and replace 1 by 0) in the



sync timng signal REis a signal with a.vertical period. This spreading
sync timng signal RE determ nes the start timng of a spreadi ng code
sequence PS (Fig. 4C) which generates the spectrally spread signal S5 as
descri bed hereafter. That is, the spreading code sequence PS repeats with a
vertical period in synchronismwth the y®rtical sync signal. The sync

timng sigml cegeesaiguthddi PslfZoactivatBs ¢baesperdtdi Agdendanered or
and generates an ENABLE signal EN for generating spreadi ng codes and ot her

necessary Lhgi g Si0nal s 10938 {1 A0NG HONALguahe s | ed Lo units that

require them The I'nverse fimng signal generating unit 193 in this exanple
generates an inversion timung sjpgnal HT (Fig.: whi ch_phase-inverts the
spreadi ng code s TGehld <SPS esgming ﬁ.gﬁgaﬁqan%ﬁ i)sﬁﬁfggbanglﬁkere one
field is specified as a unit interval. Various timng signals CLK EN,_ and
RE whi ch ak@verts every vert;cal interval. In a vertical interval
where for example the invérsion timing signal HT is high
level, the PN code PS is phase-inverted, and in a vertical
interval where the inversion timing signal HT is low level,
the PN code PS is unchanged. As a result, the PN code
sequence PS is converted to'a PN code sequence PSS (Fig.
4E) for thch the phase is alternately inverted every
vertical interval.

This PN inverting code sequence PSS is supplied to the
multiplier 164.

The multiplier 164 spectrally spreads the anti-
duplication control signal.seguence FS using the PN
inverting céde sequence PSS from the PN code reversing unit
163. A spectrally spread signal S5 which_is‘a spectrally
spread anti-duplication control signal is obtained from
this multiplier 164.

The spectrally spread signal S5 thus obtained from the
SS signal generating unit 16 is supplied to a D/A converter
17 which converts it to an analog SS signal S6 and supplies

it to the superimposingunit 14. In the caseof this example,

when the value of the chip of spectrally spread signal S5



generated by the timng signal generating unit 19 are supplied to the SS

. signal generating unit 16. Fig. 3 shows an exanple of the construction of
the SS signal generating unit 16 according to this enbodinent. The SS
signal generating unit 16 conprises an anti-duplication control signal
sequence generating unit 161, PN code @#herating unit 162, PN code
reversing 1gi to163 tard DRA tephirer b 106 sboynthe Bnglcy Sbesibaek signal
CLK fromthe timng signal generating unit 19, an anti-duplication control

signal 4 @Eﬂ»@déég}ﬁgnﬁcﬂgﬁsi 1itx‘}0é§r0éf19 1N Pl | Gald QAP HHO L a3iEhal

extraction unit 15 are supplie he anti-duplication control signal

sequence genegating.unit, 16 I n IS C ot I pi.n | 0 t he
timng inglo e bit |q‘n e??/‘é?s%gfe t%ﬁeg'%ﬁ?i gﬁaﬁiﬁ?ioﬁc%ﬁ%@?é#éﬁﬁw The
clock signal CLK is a clock signal synchronized with a reproduced digital
signal . THRESAELVGupIVREY i 6RYWc YDt - si gnal sequence generating unit 161,
by outputting the anti-duplication control signal S4 for a predeterm ned
cl ock nunmber evéPlebsupegdmues t8gannddt iL4upRFeavesn tdshiaaleggiddeo

sequence
signal S3 from the D/A converter 13 and the analog SS signal

S6 from the D/A converter 17, forms an analog video signal
S7 on which the analog SS signal S6 is supe;;mposed, and
outputs tnis. The analog video signal S7 -on which this
analog SS signal S6 is superimposed is supplied to a monitor
receiver which displays an image, or a recorder which records
the video signal on a fecording medium.

Figs. 6A and 6B shows the relation between the
spectrally spread signal and the video signal. Thé
additional information signal which is spectrally spread
is a signal containing a small amount of information with
a low bit rate, and it is a narrow-band signal as shown in
Fig. 6A. When spectral spreading is applied to this, it
becomes a wide-band signal as shown in Fig. 6B.

The spectrally spread signal level decreases in
inverse proportion to the spreading factor of the band.

This spectrally spread signal is superimposed by the
superimposing unit 14 on the video signal. In this case,

the spectrally spread signal is superimposed at a lower level



.17 FS and supplies it to.the nultiplier 163. In this case, the
anti-duplication control signal sequence FS having one or two low bits
‘prohibiting or permtting duplication is for exanple generated in intervals
of one vertical period. Wien the additiogal information conprises plural
bits, e.g. two bits, an interval of one vertical period is divided into

this nunberqg n PiLs d?ﬂ%ﬁ%%“}%ﬂé@'dfﬁéHQHEhQQfﬁ%é&%R“E %ﬁloneh% 9.8 4

antl-dupl|c on cont S|gna equence generatlng unit
time in each |V|ded i nt erval In this ﬁase, referable t hat thﬁe

bV i on odided LEERaI o A LsnpRpL AuD FESTE 6Ckor Bl ires ibgrs e ©

additional information conprises two bits, the upper b|t |s out put fromthe
anti - dupl | EIHL cbit FBLSsHaNal thRE@nts §€ﬁ9§ﬁ¢§@lﬁin detanigrakapn
hori zontal intervals in the upper half in the vertical direction of the

screen, anef Hehé ohmfolimatisomuspognaln peugal vigieq opighailnt enedrs thet he
| ower half in the vertical direction of the screen. The clock signal CLK
ENABLE si greldddN ebgnapr @eadivigiepneHd nepgcsirgnldly Ripaeadsydgned e t he PN
code generating

superimposed is supplied to a monitor :eceiver, the effect

of the spectrally spread signal is almost nil when the image

is reproduced, and a good. reproduced image is obtained.

When spectral despreading is performed to detect the
superimposed spectrally spread signal as described
hereafter, the spectrally spread signal is again restored
as a narrow-band signal, as shown in Fig. 6D. By providing-
a sufficient bandwidth spreading factor, the power of the
additional information signal after despreading exceeds the
information signal, and it can then be detected.

In this case, the additional information signal
superimposed on the video or information signal, is
_superimposed with the same timing and frequency as that of
the video or information signal, so it cannot be deleted
ormodifiedbyusing a frequency filter or simple information
replacement.

.By superimposing and recording a required additional

information signal on the video signal and recording it so

that it becomes attached to the video signal, the additional



unit 162. The-ENABLE signal ENis a signal to activate the PN code
generating unit 162. It is generated by the timng signal generating unit
19 and supplied to the PN code generating unit 162 when the power supply to
the DVD player is switched on. The spreﬁging sync timng signal REis a

18 reset signal for this PN code generafing unit 162, and it causes a PN

code sequenfgohmdtiond PLgHaNCEHIEG £ adfe SREYLBEE il Nt Deaspatied dig t he
begi nni ng of the sequence. Specifically, the PN code generating unit 162 is

t into a I e St %y%% ' : e g rating unit
Egz 5enera?8§%%h2'5§£§% eq%géﬁg%ce r%ﬂ??ﬁ%ﬁtggyﬁﬁéﬁgh%%??he gégﬁgﬁﬁ%9Each
time the spreading sync tim signal _RE is. supplied, and geperates the PN
code sequeﬁ%gnP§ %@%EﬁFS&min ﬁaghgdéiﬁﬁgg?gnépééﬁﬁgﬁ?ﬁP signal

di agram showi ng an exanpl e of the construction of the PN code generating
unit 162. FRSPRPEIFPIRAR R ithe dRfopnatars &i8nsk adofplryer sdanal

flip-flops REGL- REGL5 which forma 15 stage shift register, and
power than that of the information signal, deterioration

of the information signal can be minimized.

Thefefore, when for éxample an anti-duplication
control signal is superimpésed as additional information
on a video signal, tampering or removal of the anti-
duplication signal is difficult as described hereabove, so
illegal duplication can definitively be prevented.

Moreover, in the aforesaid construction, spectral
spreading was performed using a PN code sequence having a
vertical period based on the vertical.sync signal, so the
PN code sequence for spectral despre_ac}ing required to detect
this spectrally épread signal from the video signal can
easily be generated based on a signal synchronized with the
vertical sync signal detected from the video signal. That
is, sync control of the despreading PN code using, for
example, a sliding correlation is unnecessary. As the
despreading PN code sequence can easily be generated in this
way, spectral despreading can be rapidly performed, and an
additional information signal such as an anti-duplication

control signal which is superimposed on the video signal



EXCLUSI VE OR eircuits EX-OR1- EX-OR5 which conpute a suitable tap output of
this shift register. The PN code generating unit 162 generates M PN code
sequences PS based on the spreading sync timng signal RE, clock signal CLK
and ENABLE signal EN as nentioned above. The generated PN code sequence PS
is supplied to the PN code reversing unit23163 The af orenenti oned

I nversi on taataetslgnal HT (Fig. 4D) fromthe timng signal generating unit
19 is supplied to this PN code reversing unit 163. The PN code inverting

uni't 163 control SF%MJEﬁQ?r, Yed@kalifg TS Enkhe ;RS Sefibolimertl acg 0 by 1
0) 1 n the 19 P

and replace 1 by N code sequence PS fromthe PN code

generating unit,162,. and for i n N e u . he

i nversi on t?ﬂ?ﬁ&r ﬁdﬁﬁjs?ﬁgﬁgsggégg%%lK%%%éﬂgigggr §§§%§$§§b€?§Pg§I

interval. Ip a verti.cal interval,mheaé%gor,exanple t he_ i nversion tiQi“%1

signal HT isnhPgRAtARI CAREEBN 50PN S siBKESESh A sHPGhympRSEd 1

vertical interval where the inversion timng signal HT is |ow |evel
adjacent vertical intervals (adjacent fields). Therefore,

the superimposed additional information component becomes
less conspicuous dué to a visual integration effect, so the
superimposing level of the additional information can be
increased. -

In other words, by taking the correlation interval of
the video signal t'c_) be the periodic interval of the spreading
code and taking it to be a unit interval, since the
superimposed additional information component is phase-
inverted in adjacent unit intervals, it becomes less
conspicuous due to a visual integration effect, and the
superimposing level of the additional information can be
increased.

Next, the additional information detecting device in
the first embodiment of the additional information
superimposing and transmitting method, will be described
in the case where an analog video signal S7 on which a
spectrally spread signal has been superimposed, is received
from the aforesaid DVD player, and applied to a DVD device

which records the image information.



the PN code PS is unchanged. As a result, the PN code sequence PS is
converted to a PN code sequence PSS (Fig. 4E) for which the phase is
“alternately inverted every vertical interval. .This PN inverting code
sequence PSS is supplied to the nultipligr 164. The nmultiplier 164
spectrally spreads the anti- duplicationfcontrol signal sequence FS using

the PN invertinggg .%?ﬂg@%\f\ﬁﬁpﬁﬁafnﬁﬁ Ufetﬁl% FB%%H&Y(‘?E%H%SL‘% e DYD A

spectral |y spread Si'gna I's a spectrally spread anti - I on
control signal. is pbtained fromthis nmultiplier 164. The spectrally read
si gnal S5 ﬁUs‘C@btJa?nghlfsr SRR 1’§§n§i’gnéJerege‘i%Yﬁ?Fnﬁoﬁ‘}ﬁ]ffi%si ?ns@r/;[Fi ed
to a DA converter 17 which caonverts it to an anal og_SS signhal S6 and
suppli es i FODYSHLS upkr | $BEFARE At Wfé?:“i"f‘ﬂt%lEag  oFYRRi SCRPRLAN I when
the value of the chip of spectrally spread signal S5 20 is "O', the DA
converter GRigetdd t heimaalbogisMmalggenemting unit 25, SS signal

detecting unit 26, and writing unit controller 27 which
controls permission/prohibition of duplication by the
writing unit 23. In this case,_the recording medium 28 is
a DVD on which the video signal is written.

The analog video signal S7 from the DVD player is
converted by the A/D conversion circuit 21, and supplied
as a digital video signal S21 to the encoder 22. The encoder
22 receives the supplied-digital video signal S21, and
performs encoding processing such as removing the sync
signal from the video signai and data compressing the di;gital
video signal etc., so as to form a digital video signal S22,
and this is supplied to the.writing unit 23. |

When duplication is permitted under the control of the
writing unit controller 27, the writing unit 23 writes the
digital video signal from the ehcoder 22 on the recording
medium 28, and when duplication is not permitted, thewriting
unit 23 does not write the digital video signal on the
recording medium 28.

The spectrally spread signal, which is the additional

information superimposed on the video signal, is detected



a predeterm ned positive, very |low |level, and when the value is "1", it
sets the analog SS signal to a predeterm ned negative, very low | evel. The
superinposing unit 14 receives the anal og video signal S3 fromthe DA
converter 13 and the analog SS signal S6 fromthe D/A converter 17, forns
an anal og video signal S7 on which the amsl og SS signal S6 is superinposed,
and out puts_thi 1ﬂyﬁ anal og video:signal S7 -on which this analog SS
signal S6 isS superlnposed is supplied to a nonitor receiver which displays

an i nmage, or a recorder ich records the video.sighal on a ec i n
medi um Fi gs. iﬁ& 6§pm§%v%n"f‘ 8gr é(léi‘?%nsbgf\ﬁéleﬁgpﬁes s%‘é’g? %{/OLsopgtelé‘a
signal and the V|deo signal The additional information signal which is

spectral |y SpP€afsRaka F@HMUQ&ﬁH%ﬁnWHGQ?S%%?IV&ﬁﬁhﬁa¥ﬁSYﬂFo§m§ﬂ%#lVnth
alowhbit rate, and it is a narrow band signal as shown in Fig. 6A \Wen
spectral spaeddhogizonpali synico stilgrzali i dreoseparaiied-daddexsitgralt ed.
shown in Fig. 6B. The spectrally spread signal |evel decreases in inverse
proportion faet kepmpt£adinydracicdl obyhie diogntal T anspardr b oyt efghce

signal is superinposed by the superinposing unit 14 on the video signal. In

this case, gignal H are supplied to the timing signal generating unit
25. This timing signal geherating'unit.ZS'has an identical
construction to the timing signal generéting unit 19 shown
in Fig. 2, and it generates a clock signal CLK, PN code
spreading sync timing signal RE and ENABLE signal EN based
on the vertical sync signal V and horizontal sync signal
H. This clock signal CLK, ENABLE signal EN, and spreading
sync timing signal RE are sent to the SS signal detecting
unit 26.

The SS signal detecting unit 26 comprises a

despreading unit 261 and PN code generating unit 262. The
PN code generating unit 262 has an identical construction
to the PN code generating unit 162 shown in Fig. 5 which
forms part of the SS signal generating unit 16 of Fig. 3.
On receiving the clock signal CLK from the timing signal
generating unit 25, ENABLE signal EN and spreading sync
timing signal RE, a PN code sequence PS is generated. 1If

jitter of the video sync signal is disregarded, the PN code

sequence PS from this PN code generating unit 262 is the



-the spectrally spread signal .is superinposed at a | ower |evel 21 than
the dynanmic range of the information signal, e.g. a video signal, as shown
"in Fig. 6C. By superinposing the signal in this way, there is practically
no deterioration of the information signal, e.g. video signal. \Wen the

vi deo signal on which the spectrally spré@ad signal is superinposed is

supplied tg_a itor.receiver, the effect.of the . al Spread signa

I s al nost ﬁ’ﬂm% ?%%ei‘?lrﬁbg?‘i 5 e;?r‘%%%gﬁ,l%aﬁ; nacéggﬁg‘rz%ér)év 3@%& ﬁag S
obt ai ned. When spectral despreadin isﬁperforned to detect the superinposed
spectral | yCORRRPILGREL §§Dofe§%’Pi bbe HdY cPeer Jonsr alhbRYr HRYF dfh2aR

signal is again restored as a narrow band signal, as shown in Fig. 6D. By

provi di ng &hsupificgiesri@apPuRi dlayeprcadimghadi®rsighalpdedediingeaunit

additional information signal after despreadi ng exceeds the information

signal, andei,t tiee PHeoobe daduénde IBS tig ssoppd iddeaaddit ienato the

I nformati on signal superinposed on the video or information signal, is
despreading unit 261 without inverting. '

The despreading unit 261 detects the spectrally spread
signal by finding the correlation between the PN code
sequence PS generafed by the PN code generating unit 262
and the digital video signal S21 on which “the spectrally
spread signél from the A/D converter 21 is superimposed.
In this case, the inversion timing signal HT from the timing
signal generating unit 25 is supplied to the despreading
unit 261, and detectibn is performed taking account of the
intexrvals of the spectrally spread signal which are
phase-inverted. The following two embodiments describe how
the intervals of the phase-inverted spectrally'spread
signal are treated to detect it.

In the first embodiment, the spectrally Spread signal
is not detected in one period of the PN code, but ovef
intervals which are several times the PN code period and
which comprise one inverting intexrval.

Fig. 8 is a flowchart showing the flow of the first

embodiment of the process whereby the spectrally spread

signal is detected by the despreading unit 261.



.superinposed with the sane tining and frequency as that of the video or
I nformation signal, so it cannot be deleted or nodified by using a '

" frequency filter or sinple information replacenment. By superinposing and
recording a required additional infornatﬁon signal on the video signal and
recording it so that it becones attached'to the video signal, the

addi ti onal Zﬁg%Q%grnation hanal such the_afaresaid.antizduplication
control signal T FRTSM t% edgﬁiet(ﬂ_b]ﬁ?figi PPIRB e%??gp,a]\/\hﬁnd?ﬁ§Cteaé
spectral ly, spread additional information si&nal I S superinpgsed on the
i nf or mati ol SYREAEl 1RCSrTdheEr (StEPU1Qbher TRET thi SRLERE LR ok Fat i on
signal, deterioration of the information signal can be mnim zed. _
Ther ef or e PakkParned euaKy coanigd icluphec®N rdenseahesicgha®Si swhich
superi nposed as additional information on a video signal, tanpering or
renoval ofid thergpreddphigcatade, diajnbhgi snedi Vertildahsintesevrabeds the
her eabove, so illegal duplication can definitively be prevented.
unit interval.
This detection every unit interval in the step 101 will
now be described referring to Fig. 9 and Fig. 10. Fig. 9
is a flowchart showing the flow of the detection process
every unit interval. i
First, initialization is performed in a step 201.
Next, in a step S202, the pixel value of the digital video
signal S21 from the A/D converter 21 is acquired as an input
sample value Di. Next, in a step 203, a code value PSi of
the PN code sequence corresponding to the pixel concerned
is acquired. 1In the next step 204, it is determined whether
the PN code value PSi is "0" or *1°".
If the PN code value PSi is “0", the inputf sample value
Di is added in a step 205 to an addition/subtraction value
2 i obtained so far, otherwise if the PN code value Si is
1", the input sample value Di is subtracted in a step 206
from the addition/subtraction value Z i obtained so far.
After the step 205 or step 206, the routine proceeds

to a step 207, and it is determined whether or not the

aforesaid addition/subtraction processing has been



Noreover, in the aforesaid construction, spectral spreading was. perforned
usi ng a PN code sequence having a vertical period based on the vertical
" sync signal, so the PN code sequence for spectral despreading required to
detect this spectrally spread signal fromthe video signal can easily be
generated based on a signal synchronizeggwith the vertical sync signal

detected from the yideq si a# That_ | sync caont.rol_ of t§ de eadi ng PN
code usi nB,erfrPd)rng‘iéngpg, %}ggl H?ngle%er]fsel %\%{i 8n ”ins_l%n’n%g%é’ ?Ly’. i_gfrt he
despreadi ng PN code se%gence can easily be 3ener,at ed in this way, spectral
despr eadi REOGHSHENFapitdIdL b1 ERAEd IhRy WR1hkddtione®Li RRSr Rt JresPgnal
such as an anti-duplication control signal which is superinposed on the

vi deo si grempleaddetbet aputine herocgeests din@ totehelPBrsredibodsnkat, a
spectrally spread signal having the sane additional information content is
phase- i nvehlecd tapd 29uperiitpdsedii i, adthaceot redrdt teh ohtthe alesxt aidhpaent
fields). Therefore, _

: sample value Di with the PN code value PSi is computed as
described hereabove, and the result is integrated with the
addition/subtraction value X 1i.

In a step 207, when it is determined that processing
of all pixels in a unit interval has ended, the
addition/subtraction value X i at that time is returned.

When the addition/subtraction value X i of a unit
interval is obtained as mentioned above in the step 101,
in the following step 102, it is determined whether this
unit interval is an inverting interval or a non-inverting
interval. When it is an inverting interval the routine
proceeds to a step 103, the polarity of the
addition/subtraction value is inverted, and in.'the next step
104, integrated with the integral value of the
addition/subtraction value X i every unit interval up to the
preceding interval. On the other hand, in the step 102, when
it is determined that this interval is a non-inverting
interval, the result is integrated in the step 104 with the

addition/subtraction value every unit interval up to the

preceding interval with the current polarity.



t he superinposed addi tional infornmation conponent becones |ess conspi cuous
due to a visual integration effect, so the superinposing |evel of the
additional information can be increased. In other words, by taking the
correlation interval of the video signal to be the periodic interval of the
spreadi ng code and taking it to be a uni%?i nterval, since the superinposed

addi ti onal infor gl | o CANen obs 1RAASES | grerdRl i D; AdACH L O pe
intervals, it becones Fes's consprcuous ‘due to a visual 1Tntegration effect,
and the superinposing l.evel of the_additional imforng%ion can. be i ncreased.
Next, the. sHRFEPEAMH VRIS RECIRGRRR PelESF RvREBSCnERRE SGUE Yahiis bt
of the additional information superinposing and transmtting nmethod, wll
be descri belfithehdndggrahevalug e8Ik RCSPrgnahessthyreshPdR yalue
spectrally spread signal has been superinposed, is received fromthe
aforesai d Dub, pthgerouarichaapptoceefls hoDeDstier dd 6vhiddteetbodsmblves rage
I nformati on.
the following unit intexrval, the routine returns to the step
101, the aforesaid procéssing is repeated, the
addition/subtraction value 2 i for the next unit interval
is computed, and the result is integrated with the integral
value as described hereabove. When it is determined in the
step 105 that the addition/subtraction value 2 i has
exceeded the threshold value th, it is assumed that
spectrally spread signal was detected, the réutine proceeds
to a step 107, a data determination is performed, i.e. it
is determined whether the spectrally spread additional
information bit is "0" oxr "1", and this is output. It should
be noted that when the detection result for the first
vertical interwval, i.e. the addition/subtradtion value 2
i foronly the £first vertical interval, exceeds the threshold
value th, the additional information is identified at that
time.
The method of detecting this spectrally spread signal
will be described referring to Fig. 10 and Fig. 11.

When the PN code sequence PS of the PN code generating

unit 16 during superimposition is "0110..." and the



24 Fig. 7 shows an exanple of the construction of the DVD device in this
enbodi nent. The device conprises an A/D converter 21, encoder 22, witing
“unit 23, sync separating unit 24, timng signal generating unit 25, SS
signal detecting unit 26, and witing unit controller 27 which controls

per m ssi on/ prohi bition of duplication bg0the witing.unit 23. In this case,

t he recordi Jedium 28 Ls._.a D _on .whi.ch,.t.he_ vi [ . 1S jtt The
anal og vi dggi%érr—'enoarlla f’?#%ﬁ]mﬁ?\e{qﬁl%l\é{]é erbi sa%o%%f'ﬁe%q%léhe%&Dwemen
conver si on %¥Lcuit 21, and sugplied as a digital video_signal S21 to the

encoder 22tBPENGRIRSCTIERCEHS ES RAE eTiRVETied tHeEBesthitt 1821,

and perforns encodi ng processing such as renoving the sync _signal fromthe
vi deo si gn&Praafl gdgmabfy é@ag@q N@1di%i t af a8 v ¢ialthe g.e,ftsdumdt 0
forma digital video signal S22, and this is supplied to the witing unit
23. Wien dspldecaif ahigs AGB t t0ad tindep thieer doambdol whiert Hehew PNi cgpdmi t
controller 27, the witing unit 23 wites the digital video signal fromthe

encoder 22geilnidifcd ¢Phdl PHasRAIiHY Bt e@) dt WBESpURIHa0aly epricad@lignal
permtted, the witing unit 23 does not wite the digital video signal on

the S5 is inverted to “1001..." as shown on the right-hand side
of Fig. 10B.

In the anélog converted signal S6 of the spectrally
spread signal S5, as was described hereabove, the value of
the spectrally spread signal is arranged to be a positive
level at *0" and a negative level at “1*, and is superimposed
on an analog video signal (luminance signal). Therefore,
if the very low level of the superimposed spectrally spread’
signal component is, for simplicity, a digital value of 1
(decimal number), the result is as shown in Fig. 10F. The
very low superimposing level is not limited to 1 in decimal
numbers, and may be of the order of 2-10.

On the other hand, the phase is ﬁot inverted for the
PN code sequence PS from the PN code génerating unit 262
of the SS signal detecting unit 26 on the additional
information detecting side as shown in Fig. 10C. The video
component in the digital signal S21 from.the A/D converter
21 has little or no correlation with the PN code sequence

PS, and from the compu.tation of the aforesaid steps 102-105,



recording medi um 28. The spectrally spread signal; which is the additiona

i nformati on superinposed on the video signal, is detected 25 as foll ows.
The input anal og video signal S7 is supplied to the sync separating unit 24
where the vertical sync signal V and horizontal sync signal H are separated
and extracted. The separated verti cal ync signal V and horizontal sync

i onal gerEhs: 88 ot Sehnda e e nk¥eto HEORbBHERE h eBR. (g T

signal generating unit 19 shown in_Fig_ 2, and it generates a clock sjgnal

CLK, PN Cﬁ@déﬁﬂ@&’c{lwgyﬂ€tﬂ% Hglé“ﬁgﬁ'a} 1@95&%@5&@5@9@%& on

the vertical sync signal V and horizontal sync signal H This clock signa

CLK, ENABUButi yngreggesid SPreRerfdosy e tihe mAwR§RaFoRE ase sfamn thy t he

SS signal detecting unit 26. The SS signal detecting unit 26 conprises a
the curve Vi in Fig. 11.

As the phase of the video signal is not inverted each
unit interval, the addition/subtraction‘value 21 of the PN
code PS (Fig. 10C) on the detecting side which is not
phase-inverted is the same in non-inverting."unit intervals
and phase-inverting unit intervals. For example, if the
digital level (Fig. 10D) of the video component (decimal)
is as shown in Fig. 10D, from the computation of the aforesaid
steps 203-206, the addition/subtraction value Zi for this
video component will be as shown in Fig. 10E.

On the other hand, regarding the spectrally spread
signal component (Fig. 10F) in the digital signal S21, as
shown in Fig. 10G, the addition/subtraction value X i
gradually increases in a{positive direction'in non-
inverting intervals and Qradually increases in.a negative-
direction in inverting intervals. This is for the case
where the additional information bit is *0". When the
additional information bit is *“1", the left-right relation
in Fig. 10G is reversed, so the addition/subtraction value

2 i gradually increases in a positive direction in inverting

intervals and gradually increases in a negative direction



despreadi ng unit 261 and PN code generating unit 262. The PN code
generating unit 262 has an identical construction to the PN code generating
“unit 162 shown in Fig. 5 which fornms part of the SS signal generating unit
16 of Fig. 3. On receiving the clock signal CLK fromthe tining signal
generating unit 25, ENABLE signal EN ar82 spreading sync timng signal RE, a

PN code segﬂegﬁergﬁl geper;: gedlntérlfvhtltser of the video sync signal is

di sregar de e sequence romthis PN code generating unit 262

is the 26 sa code Whl chro he PN code
sequence PS froggfhghﬁmncdﬂ’e f]aq(? E%‘% o’fet %r%égf"(['} 1
player. In the SS sjignal_ det ect| ng . un|t 26 the PN code sequence PS is
suppl i ed aénlf-Pri“@‘Poo‘Eﬁe‘—"désspF@&d?ﬁ&eunFFe%@d\?mttlmﬂfts?lPﬁiE?ﬂtﬁg’n Yige ue
despreading unit 261 detects the spectrally spread signal by finding the

correl ati oz Heineédmvichet PNy c bdé exarpikes ckaBS mporer s¢ddpby aphict YN oodde

generating unit 262 and the digital video signal S21 on which the

spectral | yadgdition/subtraction value £i in non-inverting intervals.
Therefore, if the addition/subtraction value X1 in
inverting intervals is integrated with reverse polarity,
it is the same as if the integration were performed with
the same polarity, and the integral value increases as shown
by the curve Pi in Fig. 11.

On the other hand for the video signal component, the
addition/subtraction value is the same for inverting
intervals or non—inverting intervals as shown in Fig. 10E,
and if the integration is performed with reverse polerity,
as spreading is performed by the same PN code seguence PS
in each vertical interval, the video signal component
becomes zero. In practice, as inverting unit intervals and
non-inverting unit intervals are different intervals, the
video signal components are not exactly the same and will
almost never be zero. However in the case of the aforesaid
embodiment, the unit interval is a vertical interval, and
the video signals in adjacent vertical intervals, i.e.

adjacent fields, have a strong correlation, so they can be

regarded as being effectively the same.



spread signal fromthe A/D converter 21 is superinposed. In this case,.the
inversion timng signal HT fromthe timng signal generating unit 25 is

" supplied to the despreading unit 261, and detection is perfornmed taking
account of the intervals of the spectrally spread signal which are
phase-inverted. Thefoll ow ngtwenbodi 88nt sdescri behow the intervals of the

phase-inverted spestépbki,SHpainsbatdngrandr eattesy ot dageechdt. In the
first enmbodi nent, the spectrally spread signal is not detected in one

e 08 O 4G FYeR R QU Y B LANGId ot 3. R AP eV he LEVRS AL

code peri ( _ imverting interva

the spect rePFHLAFaA dTEFAFCRS LRS SALEO by PHE ldEiRt A LGP R et & 27

In this case, the spectrally spread signal js detected in unit.intervals

(step 101)Veﬂ"ﬁé1?ails,in(fﬁlé‘é?i/o‘f‘iﬁ%hpérsf g"rhr?ed“%‘@% vak 'Yo@’b?c‘?aénﬁNu@ddb

sequence PS, which

) interval is effectively canceled out, so the correlation
of the video signal and PN codé sequence PS is even less
than the curve Vi of Fig._ 11. That is, the correlation of
the video signal and PN code sequence in the integral value
is canceled out by the correlation between video signals
in unit intervals.
As the éddition/subtraction value 2i of the

addit:;Lonal information bit increases as shown by the curve
Pi in Fig. 11, the combined wvalue of the video component
and the addition/subtraction value varies as shown by the
curve Mix in Fig. 11. A predetermined threshold value th
is therefore preset, and if the addition/subtraction value
3 i exceeded this threshold value th, it means that
spectrally spread additional information was detected.

- In the case of this embodiment, a positive threshold
value th is set for detecting an additional information bit
which is 0", and a negéti\}e', threshold value th is set for
detecting an additional information bit Which is *1*. When

an additional informationbit “0" is detected, it is detected

that the phase of the PN code sequence which is the spectrally



is the spreading code, taking one vertical interval as the unit interval.
This-detection every unit interval in the step 101 wll now be descri bed
referring to Fig. 9 and Fig. 10. Fig. 9 is a flowhart showi ng the flow of
the detection process every unit interval. First, initialization is
performed in a step 201. Next, in a ste@48202 t he pi xel value of the
digital videpreaghadi$rdlf wed thet Alhveaiad ! erc@dvegsaqou,i relleAs aan i nput
sanple value Di. Next, in a step 203, a code value PSi of the PN code

sequence CO&H@%&Q%&‘E iRebbRaRIPER Hancer nefs '&e@éaeéaedlﬂ R st El%t@d‘éeﬁt ep
204, it is detern1ned mhether t he PN code val ue PSI is “0" or "1"

PN code val pg, se JH1¢ '”f? c Cry8hy f Added LB St 205
hemh FERSAORLE hiof R HRefsid

to an additionls 7or va err arne 3
PN code val ue S| Sl e |nput sa Ie value Di is subtracted in a step
206 fron1th§p£&ﬁ4l§ﬁ§§ﬁ5tﬂﬁﬁ iJWSEFGE [err]i obtained so far. After the
step 205 or step 206, the routine proceeds to a step 207, and it is

det er mi ned whet heFnotheotf kowechasitesdi F bddi Bi.orfheiEPBRPEXS QR ceBsshey has

been
integral value with the threshold value th in the step 105

is a comparison with the alforesaid positive threshold value
and negative threshold Qalue. The identification of the
additional information in the step 107 is a determination
as to whether the additional information bit is "0" or "1-*
by determining which threshold.value has been exceeded.

The writing unit control unit 27 controls the writing
unit 23 according to the anti-duplication control signal
data detected in this.way. That is, when the instrugtions
of the detected anti-duplication control signal are to
prohibit duplication, the writing unit control unit 27
controls the writing unit 23 so that a digital video signal
is not written on the recording medium 28.

When plural bits of additional information are
superimposed in one vertical interval, the additional
information bitls are detected in the sameway. 1In this case,
when the upper bit is spectrally spread in the upper half
and the lower bit is spectrally spread in the lower half

of one vertical interval, detection is easier if the



28 perforned for all the pixels in a unit interval. If processing of al
_pixels in aunit interval has not been conpleted, the routine proceeds to a
step 208, returns to the step 201 with i = i+1, the correlation of the next
i nput sanple value DO with the PN code value PSi is conputed as descri bed
her eabove, and the result is int egrat&? wi th the addition/subtraction val ue

[err]i. |spestealld’ spiheadi biighalet £smoeeddted phosepsirmx&f all pixels
in aunit interval has ended, the addition/subtraction value [err]i at that

time isr Lhiien/ t ti I [ i Qi t
I nt erval %s&%@bfg?ﬁé\%qglg %ﬂ?igg%&g;b% i[:%%t &%{épﬂ%lsh@n ltcﬂ';ee?oPFISW ng
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interval or a non-inverting interval. eni an~ I nver! _
Vel ue | s (SRR LReRsn g Y PR ChakIY Spr e S IRl et aRtHPR NV RP&y: a
val ue of the addition/subtraction value [err]i every unit interval up to
the . despreading unit 261.

Accoxrding also to this second embodiment, detectionl
of the spectrally spread signal is performed in unit
intervals (step 301). According to this embodiment, one
vertical interval is taken to be the unit-interval as
described above, so detection is performed every vertical
interval. The detection processing of each unit interval
in the step 301 is the same as the aforesaid description
using Fig. 9 and Fig. 10.

In the next step 302, by detecting the polarity of the
addition/subtraction value X i in each unit interwval of
plural unit intervals, it is detected whether or not a
pattern with reversed polarity is the same ags an inverted
pattern of the PN code sequence on the side where the
spectrally spread signal is superimposed. According to this
second embodiment,. in order to identify plural fields which
are the aforesaid plural unit intervais, a time code in at
least field units is for example spectrally spread and

superimposed on the video signal, and the aforesaid plural

unit intervals are identified based on this time code.



preceding interval. On the other hand, in the step 102, when it is

determ ned that this interval is a non-inverting interval, the result is
"integrated in the step 104 with the addition/subtraction value every unit
interval up to the preceding interval with the current polarity. 29 In-
the next step 105, it is determ ned whgg her the integral val ue exceeded a

predet ermined t hgsheklsvd) UWidtal! ledhe; 48hea'ey)ing| peudaes gl gxceed the

threshol d val ue t e routine proceeds to a sfep detection noves to

af or csai o phoeevens, ML VB arectHeRE BRueAn ik iR 08 A fo

the next unjt.interval is congﬁégg, and he,resulé S ia:e rated with the
integral valBitgsd HOsR$RRATH SPE Rt TE T Bet R0 FRELPHRS REDGTp

105 that the addition/subtraction value [err]i has exceeded the_threshold

val ue th, methedssmawebet aaployad saicy aprican erapalevidsingt acdegitede

routine proceeds to a step 107, a data determnation is perforned, i.e. it
video signal field ID or frame ID, or superimposing a time

code which indicates the start or end of these plural unit
intervals in a predetermined horizontal interval of a
vertical blanking period of the aﬁalog video signal.

In the case of this embodiment, as the phase of the
PN code sequence PS is inverted every vertical interwval,
when the additional information bit is "0", the polarity
of the addition/subtraction value will be alternately
"positive", “negative“, “positive", *negative" from one
vertical interval at the start of the specified piural
vertical intervals. Conversely, when the édditional
information bit is "1", the polarity of the
addition/subtraction value will be alternately "negative",
"positive", "negative", "positive®" from one vertical
interval at the start of the specified plural vertical
intervals. Hence the spectrally spread additional
information can be detected by detecting this inverted
pattern.

Therefore, after the step 302, the routine proceeds

toa step 303, and it is determined whether oxr not an inverted



I's determ ned whether the spectrally spread additional information bit is
"0" or "1", and this is output. It should be noted that when the detection
result for the first vertical interval, i.e. the addition/subtraction val ue
[err] i for only the first vertical intgrval, exceeds the threshold val ue
th, the additional information is identTfied at that tinme. The nethod of

detecting tPhsteReCIIAMF¥sEBRRAGSI R h¥l §hvlRe 1188 (Id bedrhebear kg dia&i 9.
10 and Fig. 11. Wien the PN code sequence PS of the PN code generating unit

16 duri ' [t1QR:LS A (O PR by : j 1] l; i nformation
o0y V010, SURBERTIARS (AR O corfLAE s FplgBa. | X

h - . th trally spread signal, S5 is also "0110..." as shown
n the | of tORGRE e, Jbes e CERVER Rl PR e haas e RecseLodde
sequence PS is phase-inverted, the spectrally spread signal S5 is inverted
to "1001...rouéifiomr asitede ¥o ghistrPdB @4 ddotertgomprves to the next

unit interval, the routine returns to the step 301, and the
aforesaid processing.is repeated.

When an inverted pattern corresponding to the inverted
pattern on the side where additional information is
superimposed was detected in the step 303; the routine
proceeds to a step 305, and the additional information bit
corresponding to this pattern is identified.

When plural bits of additional information are
superimposed in one vertical interval, the additional
information bits are detected in the sameway. In this case,
when the upper bit is spectrally spread in the upper half
and the lower bit is spectfally spread in the lower half
of one vertical interval, detection is easier if the
spectrally spread signal is detected in separate
superimposing intervais for thé upper bit and lower bit.

The above-mentioned embodiments 1 and 2 of method of
detecting spectrally spread signal have common
modifications.

The same result is achieved if, ipstead of inverting

the PN code sequence every unit interval as an example of



I n the anal og converted signal S6 of the spectrally spread signal- S5, as
was descri bed hereabove, the value of the spectrally spread signal is
“arranged to be a positive level at "0" and a negative level at "1 ", and is
superinposed on an anal og video signal (lum nance signal). Therefore, if
the very low |l evel of the superinposed fgectrally spread signal conponent

s, for si I ¢l . dj_gi %: % qgg' A MElD 1 0hNB 1 L% IS as
shown in FilgquylLl %ﬁeilﬁlegéef%l) edwaéﬁu%erg:ar?é'oé]i ngé?‘rg\l"iteﬁ%%i S n%’fo{ii r?r’ilttgscsj %el in
deci mal nupbers, apd may be of the order of 2-10. On the other hand, the
phase is nbBPVEAF&Yed for the PN code sequence PS fromthe PN code
generating unit 262 of the SS signal detecting unit 26 on the additional
i nf ormati on det eEkenghdiniresiefdond ithei grreg@inhecofiged Scd®onent in the
digital signal S21 fromthe A/D converter 21 has little or no correlation
with the PhkecessaseiglercpiR8]l pediodonbultemayripetaapilomr adf ptike laperdsal d
steps 102- 105, 31 the correlation with the video conponent in the
For example, spectral spreading can be performed by
assigning one chip of a spreading code to a block unit of
vertical x horizontal = 8 pixels (lines), which is a unit
for compressing a digital video signal.

Phase inversion may be performed not alternately every
vertical peribd, but every plural unit intervals. Also, one
unit interval in plural unit intervals may be taken as an
inverting interval, or any number of unit intervals in plural
intervals may be taken as an inverting interval.

The reset period of the spreading code is not
necessarily one vertical period, but may be plural vertical
periods. Also, taking the reset period of the spreading
code as one horizontal period oxr plural horizontal periods,'
the inverting unit interval may be taken as one pixel or
plural pixel intervals.

Also, in the processing of the flowchart of Fig. 8 or
Fig. 12, despreading of one or more bits of additional
information can be performed by detecting whether or not

the spectrally spread signal is superimposed and detecting

the PN code sequence, and multiplying the detected PN code



addi ti on/subtractionvalue [err]i is not linearlyproportional, but increases
In proportion to the square root as shown by the curve Vi in Fig. 11. As
" the phase of the video signal is not inverted each unit interval, the
addition/subtraction value [err]i of the PN code PS (Fig. 10C) on the
detecting side which is not phase-invesped is the sane in non-inverting

unit inter - | | 1§14t a F exanpl '
Gigital | Serachs BoppeRRLtl S dnal Stttk o R WP Conbrhrid |
Fig. 10D, omthe conmputation of the aforesaid steps 203-206, the

addi ti on/ traction value [err]i for this video conponent will be as shown
in Fig. 10E. On the other hand, regarding the spectrally spread signal .
conponent (Fig. MO¥F§OVETL hdTditdia ALk gpaldsgescas RiioR . | Bhei §aseBas he
addition/subtraction value [err]i gradually increases in a positive

di recti on beenchescmibed mpene drthalasddntignaddudit yachipvassaidigital
negative- direction in inverti.ng intervals. This is for the case where the
“addi ti onalva Dherwed ipdr b imeéd wien dirputhiecatdtHetd ddat i oaf/umt Feathion i s
"1", the left-right relation in Fig. 10Gis reversed, so the

addi tion/ sgbi hacts YevdétechedpécBradud) Sprdid @3%R%l D HoRe Y Lhe
direction in inverting
addition/subtraction may be performed also.by providing a
charging/discharging conéenser‘for the analog signal S7
before A/D conversion, and charging/dischdrging the
condenser according to the chip values of the PN code
sequence.

Moreover, in the above example, the superimposing
level was set to positive and negative according to whether
the chip of the spreading code was "0" or "1", but it is
also possible to set one of these options to zero, and the
other one to either positive or negative. In this case too,
the invention may be applied.

Also, in the first embodiment, different'spreading
code sequences may be used‘for each unit interval of the
plural unit intervals (one period or plural periods of the
spreading code) .

In the aforesaid first embodiment, phase inversion of

the spectrally spread signal was performed in one or plural

periods of the spreading code as a unit interval. 1In this



intervals and gradually increases in a negative direction 32 in an
non-inverting intervals. As shown in Fig. 10G if the value of the
“additional information bit is the sane, the addition/subtraction val ue
[err]i in inverting intervals has reversed polarity to the .
addi tion/subtraction value [err]i in qﬂp-inverting Intervals. Therefore, if

the addition/subtraction value [.erf]d. 1n. inv | ] LS J rated
W th r everSE AR Fritga et “ERatié i de BEHAN R LB R Aatnd 08T 0
with the sane polarity, and_the integral _yal ue increases.as sho by the
curve Pi iphasq inver Hhopet filies "F‘Eaxytﬁ@r@f'“ %1gpaaa+saﬁﬁm€% dthe
addi tion/subtraction value is the sanme for inverting intervals or

non-i nver twigh i hy Nr (&= 13s pdmoivodsn ofi gchisEspaeiding heoflgt @gr arbh i s
performed with reverse polarity, as spreading is perfornmed by the same PN
code sequenteePFaln edchwidrl i kawevietrerhval assheed ddvasi ghals eomponent
becones zero. In practice, as inverting unit intervals and

interval is an interval where there is a correlation with
the video signal.

According to this second embodiment, the block
construction of the device on the additional information _
superimposing side and additional information detecting
side is substantially identical to that of the first
embodiment. In this second embodiment, however, the
spectral spreading code sequence in inverted unit intervals
is such that the spreading code seqguence in the immediately
preceding unit interval is continually repeated. |

Figsf 13A to 13G show a timing chart for the purpose
of describing one example of this second embodiment. In the
example of Figs. 13A to 13G, the spreading code is a PN code,
and the PN code sequence PS (Fig. 13C) is generated using
a signal RE (Fig. 13B) of alvértical period synchronized
with the vertical sync signal (Fig. 13A) of the video signal
as a spreading sync timing signal (reset signal) as described
hereabove. Further, the unit interval in the case of this
second embodiment is taken to be one horizontal interval.

In this second embodiment, as shown in Fig. 13F, the



non-inverting unit intervals are different intervals, the video signal

conponents are not exactly the same and will al nost never be zero. However
in the case of the aforesaid enbodinent, the unit interval is a vertica
interval, and the video signals in adjacent vertical intervals, i.e.

adj acent fields, have a strong correl at4lon, so they can be regarded as
bei ng effectivel he .sane.. 3. Lherefqre | averting and. it t-i ng
t he addiHHﬂV%ﬁE%rgépﬁgﬁ\ﬁ%QEﬁ eﬁi]isfSrﬁﬁﬁﬁgE%EY F%fe%ﬁiﬁaéﬁefgbgl
correl ation between the video si%nal and t he PN cogg of .a vertiggg i nt erval
which is @Rd ilovedeaicd § HPecINRE 1FARLR htER VI VAL (o VFRAGH ¢& FhCaRBIted

out, so the correlation of the video signal and PN code sequence PS is even
| ess t han ittexvale ¥in sfyrglyronismrivat thsthehdaprzenbailosysic thitgnpdeo
signal and PN code sequence in the integral value is canceled out by the
correl ati en (FdignwedBDyi dad shgnapseadimy toidd ESvahsa v ttimal interval
addition/subtraction value [err]i of the
is alternately inverted every horizontal interval so as to
generate the PN inverting code sequence PSS (Fig. 13G).

Also in this example, an ENABLE signal EN (Fig. 13E)
is generated in synchronism with the inverée timing signai
HT, and the PN code generating unit is controlled by this
ENABLE signal EN. That is, the PN code sequence is generated
only during a low level interval of this ENABLE signal EN
(non-inverting interval). During an interval when the
ENABLE signal EN is high level, the PN code sequence of the
immediately preceding unit interval is repeated so as to
obtain the spreading code sequence PS (Fig. 13C).

In Fig. 4C, the symbols PN(1l), PN(2), PN(3) with
numbers in parentheses are used for convenience as the PN
code sequence PS is reversed in every horizontal interval
as described hereafter. In practice, the PN code sequence
PS is not divided into the h’érizontal intervals shown in
Fig. 4C, and is a continuous code sequence in one vertical
interval. Also, when the same number appears in parentheses,

e.g. PN(1), PN(1l), PN(2), PN(2), it means that the same code

sequence is repeated.



addi ti-onal information bit increases as shown by the curve Pi in Fig. 11, -
t he combi ned val ue of the video conponent and the addi tion/subtraction
"val ue varies as shown by the curve Mx in Fig. 11. A predetermned
threshold value th is therefore preset, and if the addition/subtraction
value [err]i exceeded this threshold v&ue th, it neans that spectrally

It | . - .hi di ment ,
P boei tive ¢ hr ookl G eagl B BN REAEE. s LB EBes Tl o TR LEE

' ' ' jghiis "0 and tive, threshqld value th is set for
ot ect 1 ng JRSER TS HHEF AT G Aot i DR A i a8 B Yidris, P 2ive o9

information bit "0" is detected, it is detected that the phase of the PN
code sequefi€EURICH and iRy eafeed Ritase. Bhespddaliongdainfesrmationvist ed.

Conversely, when an additional information bit "1" is detected, it is
detect ed t AREAU@ bhvsepsrachdPNltisiePNefnvrece uty ciode saquepect kg y
spread signal was inverted. In the flowhart of Fig. 8, the conparison of
t he and superimposed on the video signal.

The detection of the spectrally spread signal
superimposed on the video signal in this way'is rerformed
only when the unit interval_is equal to 1/N periods 6f the
PN code. Detection is then performed in thé same way as in
the above case by an additional information detection
algorithm shown in Fig. 8 or Fig. 12.

In the case of the algorithm in Fig. 8, due to the
vertical correlation of the video signal, video signal
components cancel each other out when the additional
informétion is detected in two repeated horizoﬁtal
intervals, so the additional information can be detected
with higher precision, and the amount of suberimposition'
of additional information per detection can be lowered.

Further, accofding to this second embodiment,
spéctrally spread signals with the same additional
information content are phase-inverted and superimposed- in
adjacent horizontal intervals. Therefore, due to a visual

integration effect, the superimposed additional

information component becomes less conspicuous, and the



integral value with the threshold value th in the step 105 is a comnparison
with the aforesaid positive threshold value and negative threshold val ue.

" The identification of the additional information in the step 107 is a
determ nation as to whether the additional information bit is "0" or "1" by
determ ni ng which threshol d val ue has l;gen exceeded. The writing unit

cont rol Un4a 2GRN Qe d AFath bl B inddea660n U Lok e r?ise\gﬁ

anti -duplication control sign 'S way

the instructions of the detected anti chg i on cqﬁgro nal

prohi bi t dupl | cATERESLAD mt%‘arxn%%@nw pEdAL S Shar PR RE R i ng
unit 23 so that .a digital video signal is not witten on the recording

medi um 28.SR¥Hed rﬁ’tﬁ%@ltﬁ‘iaﬁ%b@fPﬁHéPtrl"éﬁF&InqtnPUrrr&Y?Eﬁ1&tget§8p%9¥ ﬁﬁ@é@& in
one vertical interval, the additional information bits are detected in the

same way. codehi ecgseththN tlodasmpuéencei sbygeatlsad by sipgreedtiingt kbeupper
half and the lower bit is spectrally spread in the |ower half of one
vertical igdeivfbnadetiactoonacsioenshre.if the

The chip period of the spreading code is not
necessarily a pixel period, but may be plural pixel periods.
For examplé, spectral spreading can be performed by
assigning one chip of a spreading code to a block unit of
vertical x horizontal = 8 pixels (lines), which is a unit
for compressing a digital wvideo signal.

Phase inversion may be performed not alternately every
vertical period, but every plural unit intervals. Also, one
unit interval in plural unit intervals may be taken as an
inverting interval, or any number of unit intervals in plural
unit intervals may be taken as inverting intervals.

The reset period of the spreading code is not
necessarily one vertical period, but may be plural vertical
periods. Also, taking the reset period of the spreading
code as one horizontal period or plural horizontal periods,
the inverting unit interval may be taken as one pixel or
plural pixel intervals.

Also, in the processing of the flowchart of Fig. 8 or

Fig. 12, despreading of one or more bits of additional



35 spectrally spread signal is detected in separate superinposing intervals
for the upper bit and lower bit. Fig. 12 is a flowhart show ng the steps
of the second enbodi ment of spectrally spread signal detection by the
despreading unit 261. According also to this second enbodi nent, detection
of the spectrally spread signal is perfot4red in unit intervals (step 301).

According to, £ HimaeTRei sEnt eOpRrs theal pRIvaL i fgt WRAHO PErt BR ¢
ok ab Hh T

unit-interval as descri ove, tectron i s perforned every verti cal

the same as TR Rrer sy SRS .%%n%??ﬂa“ﬁﬁéer uohe Fhd e fRERi RS oxc
step 302, by detecti t he polarl f t he a&dltlon/sub raction val ue
[err]i in ?1%Nﬁq0$%t%?QHFQHe1ﬂ Im%%Fip A fihe qetectad; BN; ggde

whet her -or not a pattern with reversed polarity is the sanme as an inverted
pattern of fe@UERcCeoly $&pchicei balt 5danalk %Zr@rﬁﬁetbﬁe@{/ﬂhqu/ngpréw
signal is superinposed. According to this second embodi nent, in order to
identify plaktal fields which are the aforesaid plural unit intervals, a
time code in at _ _

When detection cannot be performed in one period of
the spreading code, which in this example is one vertical
interval, detection may be performed over plural veftidal
intervals and the spectrally spread signal detected by
integrating ovef these plural vertical intervals. In this
case there is no need that the threshold value is a plural
vertical interval multiple of its value for one vertical
interval, and it may be set smaller than a plural vertical
interval multiple of its value for one vertical inéerval.
This is because, when integration is performed over plural
vertical intervals, the increase in the correlation between
the video éignal and PN code sequence is less than the
increase in the correlation between the spectrally spread
additional information signal and PN code sequence.

When detection is performed by the algorithm of Fig.
8 in the case_of the second embodiment, as the correlation
between the video signal and PN code sequence is not zero,

detection of the inverted pattern every horizontal interval

is relatively difficult. In this case, the nature of the



l'east field units is for exanple spectrally spread and superi nposed-on the
video signal, and the aforesaid plural unit intervals are identified based
on this tine code. 36 The timng signal for identifying plural field
intervals which are these plural unit intervals is not limted to a

. spectrally spread tine code, and vari & ot her nethods may be enpl oyed such

f j it b ' fi . rs or
superi npoa i teh Bal el oy HE L 08tRa WY Anbelh it (i T
unit interyv %geternined ori zont al rtical

S_in | nt eryval .of V
bl anki ng RS Ke 877 SR ERas o, YRbus §RarY phberchozizonta v opsatment
as the phase of the PN code sequence PS is inverted every verti cal
i nterval , “IHéH the Bd&HCM OMAY ST RAShet R BRINAL i sinbegrafdnshitdiety of the
addi tion/subtraction value will be alternately "positive", "negative",
"posi ti ve'addifeon/ subtmasmt ben velticadvent éhealremaihéngt &ar icfonhel
specified plural vertical intervals. Conversely, when the additional
intervals which are inverting intervals, examining whether
one of these integral values exceeds the positive threshold
- value or negative threshold value, and examining whether
the other integral value exceeds the threshold value of
different polarity. )

In the aforesaid first and second embodiments, phase
inversion was performed in a preset sequence taking a unit
interval of the additional information as a unit. In this
third embodiment, the phase inversion interval is randomly
determined using a random sequence. As a result, it is more
difficult to know in what way the additional information
is superimposed on the video signal, and this therefore
provides a greater level of protection against persons who
try to illegally tamper with the video signal.

Specifically, according to the third embodiment, the
timing signal generating unit 19 on the additional
information superimposing side and the timing signal
generating unit 25 corresponding to it have the construction

shown in Fig. 14.

Fig. 14 shows the construction of the timing signal



information bit is "1", the polarity of the addition/subtraction value wl|l
.be alternately "negative", "positive", "negative", "positive" fromone
vertical interval at the start of the specified plural vertical intervals.
Hence the spectrally spread additional information can be detected by
detecting this inverted pattern. Therefd& e, after the step 302, the routine

proceeds t @genést&£pidd3unditdliot instHet easiened whe! haird erBodimentsr bad
37 pattern corresponding to the inverted pattern on the side where the

addi tional dy of fRYhen gisgﬁpegma&%ﬁﬁoﬂaanq%t ot egla s VAN sidient Dugnt ed

pattern was not detecCted e Toutine proceeds to a step 304, detection

the. af or esa B BRSSIPRY | &1 apie BB P ST h PRk At AiE e Y0 ¥

correspondi tqQ the inverted pattern on the sjde where additional .

nf or mat i orf % S iTReRAmGEE SR (O SROEHELBLBS 697 AhgTRTARénT
unit 194 does not generate an inverse timing signal based
only on the vertical sync éignal V and horizontal sync signal
H, but generates an inverse timing signal HTr based on random
numbers from a random number generator 195.

When the inverting interval is determined taking 1/N
spreading code intervals in one period of the spreading code
as in the first embodiment, the random number generator 195
generates random numbers using the vertical sync signal Vv
as a trigger as in the case of the PN code generating unit.
On the additional information detecting side, the reverse
timing signal HTr is generated based on random numbers from
a random number geﬁerator of identical construction in the
timing signal generating unit 25, so the unit intervals that
are inverted can be identified. Therefore also in the case
of the third embodiment, the additional information can be
detected by the algorithm shown in Fig. 8 or Fig. 12.
When unit interval is taken as one or more times the

spreading code period, a spectrally spread time code may
for example be superimposed on the video signal as in the

second embodiment, and random numbers generated based on



proceeds to a step-305, and the additional information bit corresponding to
this pattern is identified. Wwen plural bits of additional information are
" superinposed in one vertical interval, the additional informationbits are

detected in the saneway. Inthis case, when the upper bit is spectrally
spread in the upper half and the lower bit is spectrally spread in the
| ower half { ope &@J Interval, dek7ection is easier if the spectrally
spread S|g tec ed in separate superinposing intervals for the upper

bit and | ower ove men ned enbodi nen 2 .of method of

det ecting spect rfaﬂ Erg?p? é’d"%ﬁ%ﬁél gﬁé\?é”c%ﬁrﬁﬁ m‘fﬁlefl%‘g ibhonathe sane

result is achieved if, instead of inverting the PN code sequence every unit

interval anEOrBRAMSIN WS SPEBtrAd lypspatiad kpdne (B cofil tseauence,

information bits are inverted. The chip period of the spreading code is not
however, it will be understood that the invention may be

applied also to the case when the additional information
comprises plural bits, different PN code sequences are
superimposed depending on the bits, and the spectrally
spread signal is detected by detecting these PN codes.

In the above embodiment, the spectrally spread .
additional information signal was converted to an analog
signal and superimposed on an analog video signal, however
the chip level (digital level) of a spectrally spread signal
may also be superimposed at a very low level as a digital
signal on a digital wvideo signai.

This invention may be applied also to the case where,
instead of spectraily spreading and superimposing
additional information, a signal correspondiﬁg to each bit
is superimposed on the video signal at a very low level which
does not affect the reproduced'image.

| Moreover, in the aforesaid description, the invention
was applied to a recording and playback system, but it may
be applied also to the case where additional information
is superimposed on the video signal and transmitted by

various media, for example, radio waves, cables or infrared



necessarily a pixel period, but may be a plural pixel period. For .exanple,
.spectral spreading can be perfornmed by assigning one chip of a spreading
code ' to a block unit-of vertical x horizontal = 8 pixels (lines), which is
a unit for conpressing a digital \ViehaQusinglghea "Nase inversion nmay be
perforned not alternately every verticalgperiod, but every plural unit
intervals. wiwes.one unit interval in plural unit intervals may be taken as
an inverting interval, or any nunber of unit intervals in plural intervals
may be taken as an inverting interval. The reset period of the spreading
code is not necessarily one vertical period, but may be plural vertical
periods. Also, taking the reset period of the spreadi ng code as one

hori zontal period or plural horizontal periods, the inverting unit interval
may be taken as one pixel or plural pixel intervals. Also, in the
processing of the flowhart of Fig. 8 or Fig. 12, despreading of one or
nore bits of additional information can be perfornmed by detecting whether -
or not the spectrally spread signal is superinposed and detecting the PN
code sequence, and nultiplying the detected PN code



39 sequence by the digital signal S21 fromthe A/ D converter 21. Moreover
In the aforesai d description, the case has been_descLLbed—mhe#e—%he
addition/subtraction of a digital value was performed wh g the
addi tion/ subtraction value to detect the spectrale H eI Hﬂm‘m\ However ,
the addition/subtraction may be perfor d also b

charglng/dlscharﬁﬁgg qan efebar the analog signal S7 before Al D
conversion, and chargi ng/ scharglng t he condenser according to the chip

val ues of the P Codmsgg,[%f}foo%ggl BONSpb 01 HAE ADOYSaPERERLE, L he

superi nposi ng | evel Ve ati've according to whether
the chip of the spreadin was " 0" "1" | s.al so _possible_to
set one oflpﬁ€§Q4ﬁﬁ?%n§gg rQP %nﬁlﬁﬁ?(ﬁ+ﬁ?ag qgéeﬁ?%%th&gtq%%dor

negative. In this case too, the invention may be applied. Aso, in the
first embodiddmions¥ fmmmgﬁnmiﬁ@%m%qugml ;8 mhcﬁah@ch
unit interval of the

additional information is superimposed, which comprises:

generating a first spectral spreading code in
predetermined intervals synchronized with a sync signal
contained in the video signal;

generating inverting and non-inverting spectral
spreading codes by inverting the polarity of said first
spectral spreading code in said predetermined interval
units;

spectrally spreading the additional information
signal by said inverting and non-inverting spectral
spreading codes to generate a spectrally spread additional
information signal;

superimposing the specﬁrally spread additional
‘information signal on said video signal to generate a video
signal with additional information;

generating a second spectrél spreading code which is
the same as the first spectral spr_eading code in synchronism
with the sync signal contained in said video signal with
additional information;

adding or subtracting values of said video signal with



plural unit intervals (one period or plural periods of the!ﬁﬁreadln

In the aforesaid first enbodi nent, phase |nversron ﬂmu mﬂ “ ﬂ spread
signal was perforned in one or pIuraI peri ods of t as a

unit interval. In this 40 second enbodi ment, in the flrst period of the
spreadi ng code, phase inversion of the s@@ctrally spread signal is

perf or med i iy /N (N ef LD et L 1S Bl dgo ik adiing ondgsas unidia

i nterval . owever "be assuned that I's uni't interval |s an interva

wher e there is a correlation with the vid o C rd
second enbodPFORS SBRCHIS ksaﬁﬁﬁétﬁ9lﬁﬂ 8f%§%e §e88nh (ﬁﬁ%go%gl
i nformation superinposing side and additional fornatr dete tEE% srde S
subst ant i al bpiddemins|o @Q*@ts%?opﬁesﬂer%qr%ir‘ng?%ﬁ? Bt S Loy
enbodi ment, however, the spectral spreadi ng code sequence in inverted unit
interval s i polaahi tao £t beishrmeedegersdnedqlasesvial g heoi Frddiatly
cumulative value; and
detecting said additional information in said video

signal with additional information by determining whether

the cumulative value exceeded either a positive or negative

threshold value.

2. A method of superimposing an additional
information signal as defined in Claim 1, wherein said
cumulative value ie calculated by adding an
addition/subtraction result for intervals of said second
spectral spreading code corresponding to inverting
intervals of said inverting spectral spreading code, to an
addition/subtraction result for non-inverting intervals.

3. A_method_of superimposing an additional
information signal as 'definedl in Claim 1, wherein said first
spectral spreading code is generated in intervals equal to
one or more vet:tical periods, or 1/N (NZl) vertical periods,
of said video siénal.

4. A method of superimposing an additiomnal
information signal as defirted in Claim 1, wherein said first

spectral spreading code is generated in intervals equal to



preceding unit interval is continually repeated. show a
.timng chart for the purpose of describing one eunmrmllmmmmﬂﬁcond
enbodi nent. In the exanple of Figs. 13A to 13G the Spreadin§ cbde is a PN
code, . and the PN code sequence PS (Fig. 13C) is generated using a signal RE
(Fig. 13B) of a vertical period synchroflzed with the vertical sync signa
(Fig. 13A) mietbe wmodeo lwghabnisla per tadeng Syerwidi widgosigiahalr.eset
signal) as described hereabove. Further, the unit interval in the case of
this second embodi ment methaliedft Guse PP iZPnaal addiard@hall n this

second enbodi ment, as shown in Fig.- 13F, the 41 inverse timng signal HT
s al ternatf ¥opRhtiod) HghgYehsaldb £ ebeY s Tk BACH, oz gl shlerval,
which is the unit interval, in synchronismwth the horizontal sync signa

a1 1 or nat ol yHOBF PR SOLAIROFnIBREST, PeP ok ReobBRL Bapdien ansy

i nverting code sequengg P%S (Fi g, i3Gﬁ. Al'so,in this exanpl e, ap ENABLE
si gnal EN(QQ%Fr§§EF v alternately inverting and not inverting said

first spectrally spread signal in said predetermined
interval units.

6. A method of superimposing an additional
information signal as defined in Claim 1, -wherein said
inverted and non-inverted spectrally spread signals are
generated by alternately inverting and not inverting said'
first spectrally spread signal according td a random number
segueﬁce in said predetermined interval units.

7. A method of superimposing an additional
information signal, wherein a first spectral spreading code
is generated in a predetermined interval synchronized with
a sync signal contained in a video signal, inverting and
non-inverting spectral spreading codes.are generated by
inverting or not inverting the poiarity of said first
spectral spreading code in said prédetermined interval
units, a spectrally spread additional information signal
is generated by spectrally spreading an additional
information signal by said inverting and non-inverting

spectral spreading codes, and a video signal with additional



is generated in synchronismw th the inverse tim ng nd t he PN
code generating unit is controlled by this ENABLE SI jllrﬂ ” I t he
‘PN code sequence is generated only during a |ow |evel* inter

ENABLE si gnal EN (non-inverting int ervalé During an interval when *t he
ENABLE signal EN is high level, the PN @dde sequence of the I medi atel y

precedi ng ug Eolrlﬂ{aﬁ{l§|11 is éﬂ%%h%‘éé(bf‘ss rgei?@hl%'o%ltrﬁ? agg&%:s&gfl)ﬁ

sequence PS Flg 13C Ig. 4C, the sy N( 1)
nmb
o ever secbPRAthAT a#%s% 3R raR ISR Ja8aEosh e L S HE SR R0 7

practice, the PN code sequence PS is not, divided into he horl zont al
interval s shown i®-Fid. "gERothPF sSUPESHMRIRDBLEIc Gdfe LEACEA one

vertical interval. Also, when the same nunber appears in parentheses, e.g.

PN(1), PN 1}nfpm@@thnm(s2)gnal aregef imed imE sk 7oouee§feeqmr$caeld§1rst

repeat ed. 42 In this way, the PN code sequence PSS (Fig. 13G is
spectral spreading code is generated in intervals equal to

one or more vertieal periods, or 1/N (N=1) vertical periods,
of said video signal.

9. A method of superirﬁposing an additionail.
infoj:mation signal as defined in Claim 7, whérein eaid first
spectral spreading code is generated in intervals equal to
one or more horizontal periods of said video signal.

10. A method of superimposing an additional
information signal as defined in Claim 7, wherein said
inverted and non-inverted spectrally spread signais are
generated by alternately inverting and not inverting said
_first spectrally spread eignal in said predetermined
interval units.

| 11. A method of superimposing an additional
information signal as defined in Claim 7, wherein said
inverted and non-inverted spectrally spread signals are
generated by alternately inverting and not inverting said
first spectrally spread signal according to a random number
.sequence in said predetermined intervai units.

12. A method of superimposing a spectrally spread



generated where two horizontal intervals have the same code sequence and
“inverted phase. The additional information is speﬁmnmmmmum this PN
i nverting code sequence PSS, and superinposed on til The
detection of the spectrally spread signal superinpdsetl oh t*he*vi deo signa
inthis way is performed only when the33nit interval is equal to 1/N

peri ods ofaaafftli’un%qdeid%%gﬁettii%i§i§;ﬁs!1 RAL fOr §Bd el §i%éﬁgﬁ]a‘£ﬁié as in

t he above case by an additional information detection algorit wn in

Flo. 8 or SlOeclind LADS 6839 QloAbe QLN b Bl o fyeyta e

verti cal | e video sign v Signal~ co onentS <ancel

each ot her out en the additjonal inforpation is detected in two repeated

ot | zont al S1FRR ISR ¥NIGH Rd LABRHTRIR T Nt FERR bt OCahS (RURRE 4BPAP 964 h

hi gher precision, and the anmount of superinposition of additional

i nf or mat i oAh@EeiBet ection can be | owered. Further, according to this second

enbodi nent, spectrally spread signals with the sane additional information

content are phase-fivstt epegidralipsprgaodenlgi codd dicengeherited ain

intervals. Therefore, due to a visual integration effect, the superinposed

addi ti onalpredetermined intervals synchronized with a sync signal
contained in the video signal,

inverting and non-inverting spectral spreading codes
are generated by inverting the polarity of said first
spectral spreading code in said predetermined interval
units,

an additional information signal is spectrally spread
by said inverted and non-inverted spectral spreading codes
to generate a spectrally spread additional information
signal,

the spectrally spread additional information signal
is superimposed on said video signal to generate a video
signal with additional information,

a second spectral spreading code which is the same as
the first spectral spreading code is generated in
synchronism with the sync signal contained in said video
signal with additional information,

values of said video signal with additional

information corresponding to chips of said second spectral



i nf or mat i on conponent becones | ess ‘canspi cuous, and the 4%ﬂmt I onal
1

information superinposing | evel can be raised. | numj L“HJ) unit
3
*

interval of the spectrally spread signal may be p \ sTeversing
the spreading code, e.g. the PN code seguence, but also by inverting the
additional information bit. The chip p 40d of the spreading code is not

necessaril ysgrpa@inPetbQd atd d@yege oR! léﬁ%ti%é%%gpga[]d&&'f?ila%g{s p;t%éggil?%g

spectral spreading can be perforned by assigning o Ip O

code 10,2 PLgSka e oL Ut L8lo JPLkl Sha el i binsely LED 1S

performed not .alternately.every vertical period, but every plural unit
intervals. A€ot é’?]ﬁ??lf:?ft é’?‘lfvﬁa}ﬂ Br&AgternineR dMEEEVARF 5@ t aken as

an inverting interval, or any nunber of unit intervals in plural unit
i nterval s naglpyledien aSuiniative vatwevalandThe reset period of the

spreadi ng code is not
said additional information in said video signal with

additional information is detected by determining whether
the cumulative value exceeded either a positive or negative
threshold value.

13. A method of superimposing an additional
information signal as defined in Claim 12, wherein said
cumulative Qalue is'calculated by adding an
addition/subtraction result for intervals of said second
spectral spreading code corresponding to inverting
intervals of said inverting spectral spreading code, to an
addition/subtraction result for non-inverting intervals.

14. A device for superimposing an additional
information signal on a video signal, and detecting said
additional information from said video signal on which said -
additional information is superimposed, wherein:

a first spectral spreading code is generated in
predetermined intervals synchronized with a sync signal
contained in the video signal,

inverting and non-inverting spectral spreading codes

are generated by inverting the polarity of said first



nebessariLy one vertical period, but may be plural | cal periods. Also,
taking the reset period of the spreading code as ongm a uwﬂl"od or
plural horizontal periods, the inverting unit inter as one

pi xel or plural pixel intervals. Also, in the processing of the®fl duchart
of Fig. 8 or Fig. 12, despreading of ond5or nore bits of additional 44

informati OnsFé&t%]Peéﬁ@éEa(ir@’ sdedectiinnga@t peedert d@iihba SpeErvaly
spread signal is superinposed and detecting the PN code sequence, and

mul ti plyi ng, ke detected PN code sequence by the digital signal S21 from
the A/D converter 21. Wen detection cannot be performed in one period of

t he spreadi ng cod whi in this.e le ks _one v I cal interva
detection may be gg?f&ﬁﬁif%ﬁ%?hpﬁﬁﬁﬁgp %F#?@m ﬁQééévé%s%ﬁﬁgﬁﬂ%ily
spectrally spread. signal ,detected by inte ratinggovergthese pl ural_vertical

interval 5. PRYERE R¥Estaifeddvier hblige8dd MART ABVER LMD PESEFR)L s a

plural spreading codes to generate a spectrally spread additional
.information signal,

the spectrally spread additional information signél
is superimposed on said video signal to generate a video
signal with additional information, -

a second spectral spreading code which is the same as
the first spectral spreading code is generated in
synchronism with the sync signal contained in said video
signal with additional information,

values of said video signal with additional
information corresponding to chips of said second spectral
spreading code are added or subtracted according to the
values of said chips of said second spectrally'spread signal
and the polarity of said predetermined intervals to
calculate a cumulative value,

said additional information in said video signal with
additional information is detected by determining whether
the cumulative value exceeded either a positive or negative
threshold value.

15. A device for superimposing an additional



vertical interval nmultiple of its value for one verm

may be set snaller than a plural vertical interval Mﬂ”ﬂrﬂ'm Iue
for one vertical interval. This is because, when int Im mr nmed
over plural vertical intervals, the irggease in the correl 4t i 8n between the
vi deo signal and PN code sequence is less than the increase in the

correl ati Orﬂntf%tr\ﬁ?e@&aéﬁesigeﬁlr ad & Yasrnieads agdi enanal 14 ogRRYLaH sigpal and
PN code sequence. WWen defection is perforned by the al gorithm of Fig. 8in

t he case of Bh }gc&gdvgm%dl rgané?lgﬁltaq__ee %%egatdlq*bb 1 ween t he video

si gnal and Sseéequence i's not zero tron-o € inverted pattern

of the  ASKiRia LEMBEEREt Gyt EOOH Aot hy SFHeG B f ngasre Second | ©

addi tion/subtraction val ue every other horizontal interval which is a

non- i nver t FREGtHEY vEPTepRidl A998 CRE LRRPEPEANSUKT 2bRVBE WAL over the
remai ni ng horizontal intervals which are inverting intervals, exam ning
whet her intervals of said inverted spectral spreading code, to an

addition/subtraction result for non-inverting intervals.

16. A device for superimposing an additional
information signal és defined in Claim 1, wherein said first
spectral spreading code is generated in intervals equal to
one or more vertical periods, or 1/N (N>=1) vertical periods,
of said video signal.

17. A device for superimposing an.additional
informationsignalasdefinédinClahn14,whereinsaidfirst
spectral spreading code is generated in intervals eqﬁal to
one or more horizontal periods of said video signal.

18. A device for superimposing an additional
information signal as defined in Claim 14, Wwherein said
inverted and non-inverted spectrally spfead signals are
generated by alternately inverting and not inverting said
first spectrally spread signal in said predetermined
interval units.

19. A device for superimposing an additional
information signal as defined in Claim 14, wherein said
inverted and non-inverted spectrally spread signals are

e

Been Replaced

" | TS SHEET o |




one of these integral val ues exceeds the posjtive val ue or
negati ve threshold val ue, and exam ni ng whet her tH m@ ' mmgm val ue
exceeds the threshold value of different polarity. ¥ eo®tid first

and second enbodi nents, phase inversion was perfornmed in a preset seguence
taking a unit interval of the additiona®7information as a unit. In this

third enmbodjhBRing tdie PPasPLERVEEION ifvektdng a@nuenl yndelrarimdgesk 4di ng
a random sequence. As a result, it is nore difficult to know in what way

e a0 L CBSL I LRLUALI AN § e oLosk FRaRE]. 4B ddiRat o Saflao bl s

therefore providesT™a gre eve rotection against persons who try to

illegally tamper with,the video sigpal. .Speg¢ifj , ing to the
third enbodSRENMENGHel i Fnaﬁéid Hrrar Cermit #nghgﬁ}‘k’%fga‘%ﬁ?%e addi ti onal

i nf ormati on superinposing side and the tinjng signal engrath ugit 25
correspondi ng to 20 -haded@d GRnEPF uSHRSE SABRA L F—E}‘g.a g.ltlii‘%.‘a 4 shows

the construction of the timng signal . )
information signal, wherein a first spectral spreading code

is generated in predetermined intervals synchronized with
a sync signal contained in a video signal, inverting and
non-inverting spectral spreading codeé are genera;ed by
inverting or not inverting the polarity of said first
spectral spreading code in said predetermined interval
units, a spectrally spread additional information signal
is generated by spectrally spreading an additional
information signal by said inverted and non-inverted
spectral spreading codes, and a video signal with additional
information is generated by sﬁperimposing said spectrally
spread additional information signal on said video signal.

21. A device for superimposing an additional
information éignal as defined in Claim 20, wherein said first
spectral spreading code is génerated in intervals equal to
one or more vertical periods, or 1/N (N=1) vertical periods,
of said video signal.

22. A device for superimposing an additional
information signal as defined in Claim 20, wherein said first

spectral spreading code is generated in intervals equal to



46 generation unit 19 in the case of the third enbo_d”mm LM ng
signal generation unit 25 has an identical construct m" %n Fﬂ"g
signal generating unit 19 of the third enbodinent, the& ihverseé tism Rg
signal generating unit 194 does not generate an inverse timng signal based
only on the vertical sync signal V and BR8rizontal sync signal H, but
gener at es ahé Nveraerid Mawisogeall hfler beded ofn sahdomidesbes sghadm a
random nunber generator 195. Wen the inverting interval is determ ned
taking 1/ N spreaging GOUdfai LR 1S $Rp8RE RS s DilgOhnt BAGIE £84LNY code as
in the first enbodi nment, the random nunber generator 195 generates random
nunbers usi, rtical C .Sl : S ; ' r>@as | s CAaSe : t he
PN code gerdrartiatisn Phgidfcad S inef® R CIAHRTARS WherEIATEELY | 0
reverse timiqg sigaal r is gener tgg based on random nunbers fion1a
random nuntétVeeh aﬁ§g<ﬁ°?a RVPEHET oRREFGEA oY | FPERES S sPoR&I®
generating unit 25, so the unit intervals that are _inverted can, be .

i denti fi ed.gen@enbelr BYakdd 9 rna helyadavistr ¢ hadt Anfdnefhdavieentinghgaid
additional information can be detected by the algorithmshow in Fig. 8 or
Fig. 12. WfEirshi spectteraddly i sprelkeh sisgnaé dm reakdt predetiermined

e additiona ormat on detecting si

interval units.

24. A device for superimposing an additional
inforﬁation signal as defined in Claim 20, wherein said
inverted and non-inverted spectrally spread signals are
generated by alternately inverting and not inverting said
first spectrally spread signal according to a random number
sequence in said predetermined interval units.

25. A device for superimposing a spectrally spread
additional information signal on a video signal, and
detecting said additional information from said wvideo
signal on which said addi.tional information is superimposed,
wherein:

a spectral spreading code is generated in
predetermined intervals synchronized with a sync signal
contained_in the video signal, |

inverting'aﬁd.non-inverting spectral spreading codes
are generated by inverting the polarity of said spectral

spreading code in said predetermined interval units,



spreadi ng code period, a spectrally spread tine code may for exanple be
superi.nposed on the video signal as in the second e ' ﬂ“r“unndom
nunbers generated based on this tinme code. lﬁ“]“l“ﬂ““l“

af oresai d description, the additional information was spectrat!ly® sgread by
one PN code sequence, however, it will B8 understood that the invention nay

be applied also tgntH8a§RISHNEN i fSrMAeliboBalgnall AsMBheeit | feSead
.plural bits, different PN code sequences are superinposed dependi ng on the

bits. q ; . o .
DIy 29 !B SRS Sk Rl S Y ORRL o B SRl P B A 55D
i nformati on_ signal was converted tﬁ}an anal o séggg{ and suggpr_ osed on an

anal og vi de&Osi rahgudy EPTHer Nt SREFE iqngd § ahtePral |y

spread signal may al so be superinposed at a very low |level as a digital
signal on aSdig@ald video signal. This invention may be applied also to the

case where, instead of spectrally spreadi ng and superi nposi ng
the spectrally spread additional information signal

is superimposed on éaid vidéo signal to generate a video
signal with additional information,

a spectral spreading code which is the same as the
aforesaid spectral spfeading code is geﬁerated in
synchronism with the sync signal contained in said video
signal with additional information,

values of said video signal with additional
information corresponding tq'chips of said spectral
spreading code_are added or subtracted according to the
values of said chips of said spectrally spread signal and
the polarity of said predetermined intervals to calculate
a cumulative value,

said additional information in said video signal with
additional information is detected by determining whether
the cumulative value exceeded either a positive oxr negative
threshold value.

26. A method of superimposing an additional
information signal as defined in Claim 25, wherein said

cumulative value is calculated by adding an

14



addi tional information, a signal corresponding to ea uu ' imposed
.on the video signal at a very low | evel which does nﬂnlmm ﬂmmm”"r '
reproduced i mage. Moreover, in the aforesaid description® the Pnvention was
applied to a recording and pl ayback system but it may be applied also to
the case where additional information 68 superinposed on the video signal
and transnafitied ikyh veuibona cEb M, r& ot lex gt eint ativa Maves, sa bl eeddnd

i nfrared 48 waves. 49 WHAT IS CLAIMED: 1. A nmethod of superi nposing

an addi ti ogghtH0r @b} 8RS 08 8o e shenal _@di&@éfggh@g_ sai d

additional Tnformation fromsaid video signal on which said di'tiona

infornati09n£§f§§¥gi§PQ§§gd %ﬁb@%ééﬁﬁ%ﬁéE%fal spreading code, to an

addition/subtraction result for non-inverting intervals.



generating a first spectral spreading code in predetermned intervals
synchroni zed with a sync signal contained in the video signal; generating
i nverting and non-inverting spectral spreading codes by inverting the
polarity of said first spectral spreading code in said predeterm ned
interval units; spectrally spreading the additional information signal by
said inverting and non-inverting specétal spreading codes to generate a

-spectrally sp tA:@fS'ale\Vftf:ﬁrcﬁfﬁtés@ﬁEﬁil@ﬁ@éINéUmrAmﬁIGNALhe
spectral |y sw&gﬁ‘?}b o SFAINALN O R EAT®IEOS ISTGNA LOANDA DR THCIaNGS IS  t O

generate a video gigpialroNalh IRGORMATIVN IFROM SAIDOVIDEONSIENALY a second
spectral spreading code which is the same as the first spectral spreading

code in synchronismw th the sync si §BSTRAAT ai ned in said video signa
wi th additional information; adding or subtracting values of said video
signal with A method of superimposing additional information on

a video signal, transmitting it, and deteéting the
additional information from the transmitted video signal.
The additional information is synchronized with a sync
signal in the video signal, and generated in N (N=1) unit
intervals of one field of the video signal. Some
predetermined unit intervals of the additional information
generated inN (N=1) unit intervals of one field of the video
signal, are phase-inverted. The additional information is
identified by detecting the informationlin unit intervals
based on the sync signal in the video signal, and detecting
that information in some predetermined unit intervals is
inverted. The additional information is identified by
detecting the information in unitéintervalsf and
integrating the detection results with the information in

inverted predetermined unit intervals inverted.

Figure 1



50°addi tional information corresponding to chips of said second spectral
spreadi ng code according to the values of said chips of said second
spectral ly spread signal and the polarity of said predeterm ned intervals
to calculate a cunul ative value; and detecting said additional information -
in said video signal with additional information by determ ning whether the
cunul ative val ue exceeded either a positive or negative threshold value. 2.
A nmet hod of superinposing an additional information signal as defined in
Caim1l, wherein said cunul ative val ue ijs qgal cul ated by adding an
addition/subtraction resulp for intervals of said second spectral spreading
code corresponding to inwefting intervals of said inverting spectral
spreadi ng code, to an ad@{ion/subtraction result for non-inverting
intervals. 3. A neth of_% perinposi ng an additional information signal as
defined in Aaim1l, wherej{h/said first spec%g$l spreadi ng code i s generated
DI

inintervals equal to one pr nore vertical iods, or 1/N (Nerr]1)
vertical periods, of said yideo signal.
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- 4. A nethod of superinposing an additional -inforration signal as defined in
Claiml, wherein said first spectral spreading code is generated in -
“intervals equal to 51 one or nore horizontal periods of said video
signal. 5. A nethod of superinposing an additional information signal as
defined in Caim1, wherein said inverted and non-inverted spectrally
spread signals are generated by alternately inverting and not inverting
said first spectrally spread signal in2ai4d predetermned interval units.

6. A nethod of superinposing an addjtion information signal as defined in
Claim1l,-wherein said inverted an#J aert spect rally spread signals
are generated by alternately inve t|n inverting said first
spectrally spread signal according to a random nunber sequence in said
predeterm ned interval units. 7. A nmethpg of superinposing an additi onal
information signal, wherein a first spectral spreading code .
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is ' generated in a predeterm ned interval synchronized with a sync signal
contained in a video signal, inverting and non-inverting spectral- spreading
codes are generated by inverting or not inverting the polarity of said ‘
first spectral spreading code in said predeterm ned interval units, a
spectrally spread additional information signal is generated by spectrally
spreadi ng an additional information sianI by said inverting and
non-inverting spectral spreadi ng codes, /3fd a video signal with additional
52 information is generated by superinposing said spectrally spread

8

additional information sjignal of said video*signal. . A mefhod of
superinposing an additiqgnal infermationisigmpal as définegd ip Caim?7,
wherein said first spectjral spré¢ading cpde |s genergtedlin {ntervals equa
to one or nore verti cal fjods| or 1/ NJ(N érr]1) vertig¢al periods, of said
video signal. 9. A nety —super g tt-otra—+nj or mati on si gnal-
as defined in Caim?7, erein ¢aid firgt Z
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spectral spreading code is generated in intervals equal to one or nore
hori zontal periods of said video signal. 10. A nethod of superinposing an
additional information signal as defined in Claim7, wherein said inverted
and non-inverted spectrally spread signals are generated by alternately

I nverting and not inverting said first spectrally spread signal in said
predeterm ned interval units. 11. A nethod of superinposing an additional

i nformation signal as defined in Claim?7, wherein said inverted and
non-inverted spectrally spread signals £F 1 generated by alternately

i nverting and not inverting said first spectrally fead signg according
to a random nunber sequence in said predeterm ned igitlerval unrts. 12. A

met hod of superi nposi ng [a_sSpectratty Sspread 53—addi ti onal formation
signal on a video signall, “and[detecting said ladditional inforgation from
sai d video signal on whi I rff gr mat gp IS 5 ri mposed,
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wherein: a first spectral spreading code is generated in predeterm ned
interval s synchronized with a sync signal contained in the video signal
.inverting and non-inverting spectral spreading codes are generated by
inverting the polarity of said first spectral spreading code in said
predeterm ned interval units, an additional information signal is
spectrally spread by said inverted and non-inverted spectral spreading
codes to generate a spectrally spread gfﬂétional i nformation signal, the
spectrally spread additional informatidn Signal is superinposed on said
video signal to generate a video signal with additional information, a
second spectral spreadi ng code ch iS(Eﬂf as the first spectral
spreading code is generated in sunchdon Wi e sync signal contained
in said video signal with additional information, values of said video
signal with additional information corresponding to chips of said second

spe_ct ral LEVEL

i
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F1G.o6B

LEVEL

FREQUENCY

ANT! - DUPLICATION CON-TROL SIGNAL SPECTRUM
AFTER SPECTRAL SPREADING



54. spreadi ng code are added or subtracted according to the values of said
chi ps of said second spectrally spread signal and the polarity of said
predeterm ned intervals to calculate a cunul ative val ue, and said
additional information in said video signal with additional information is
detected by determ ning whether the cunul ati ve val ue exceeded either a
positive or negative threshold value. 13. A nethod of superinposing an

addi tional information signal as defingdiign Caim1l2, wherein said

cunul ative value is cal cul ated by addlng an addltlon/subtractlon result for

interval s of said second spectral cQ e orrespondlng to inverting
i ntervals of said inverting spect d|n to an
addition/subtraction result for n |hg rvals 14. A device for

superi nposi ng an addltlonal |nfornat|on S|gnal on a video signal, and
detecting said iﬁv%ﬁn i nformation fromsaid video signal on which said

additional info s SYRRFOERARSYONM S FERIAL
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DYNAMIC RANGE OF
INFORMATION SIGNAL
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a first spectral spreading code is generated in predetermned intervals

synchroni zed with a sync signal contained in the video signal, inverting
and non-inverting spectral spreading codes are generated by inverting the
polarity of said first 55 spectral spreading code in said predeterm ned

interval units, the additional information signal is spectrally spread by
said inverting and non-inverting spectral spreading codes to generate a
spectrally spread additional informati 01di gnal, the spectrally spread
additional information_signal is superinposed on said video signal to
generate a vi deo signa mhbh addi tional information, a second spectral
spreadi ng code wh thk2 sang as the first spectral spreading code is

generated in synchro Egggat e sync signal contained in said video
n

signal with additiong tijon,
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val ues of said video signal with additional information corresponding to
chips of said second spectral spreading code are added or subtracted
according to the val ues of said chips of said second spectral |l yspread
signal and the polarity of said predetermned intervals to calculate a
cumul ative value, said additional information in said video signal with
additional information is detected by determ ni ng whether the cunul ative
val ue exceeded either a positive or negative threshold value. 15. A device
for superinposing an additional 56 i %fH mation signal as defined in
Claim 14, wherein said cunulative vaFEe IS | cupat ed by addi ng an

addi tion/subtraction result for inte vaIL Jggqaiggsecond spectral spreading
code corresponding to inverting intervals of said inverted spectral
spreadi ng code, to an-addition/subtraction result for non-inverting
intervals. 16. A device for superinposing an addit.i onal
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i nf-ormation signal as defined in Claim114, wherein said first spectral
spreading code is generated in intefvals equal to one or nore verti cal
periods, or 1/N (N>=1) vertical periods, of said video signal. 17. A device
for superinposing an additional information signal as defined in C aim 14,
wherein said first spectral spreading code is generated in intervals equal
to one or nore horizontal periods of said video signal. 18. A device for
superinposi ng an additional information signal as defined in Caim 14,
wherein said inverted and non-inverted?éptctrally spread signals are

generated by alternately inverting and not inverting 'dc‘fi@s trally
spread signal in said predeterm ned interval units. 13:& ev ,f§E§
superi nposi ng an additi t—pf (7,0 i ' defined in Caim14,
wherein said inverted fan E)_HE: <Dm@dq£\ie€‘ﬁ\ﬂﬁy pread signals are 57
generated by alternate ﬂN/EERVd-\laﬁd not inverting said
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first spectrally spread signal according to a random nunber sequence in
said predetermned interval units. 20. A device for superinposing an
additional information signal, wherein a first spectral spreading code is
generated in predeterm ned intervals synchronized with a sync signal
contained in a video signal, inverting and non-inverting spectral spreading
codes are generated by inverting or not inverting the polarity of said
first spectral spreading code in said pnegauerm ned interval units, a
spectrally spread additional information signal is generated by spectrally

spreadi ng an additional jnfor i on sijgnal b{ said anerted aqd
non-inverted spectral spyeadingl codes,| argd afvi deo [signal_w th adgit{onal
information i s generat ed| by~super®nposi nésai d ecftral l yspregad pddftional
information signal om-saj d video signal. 21.|A devijce for supgrinpos{ng an
addi tional informatizZndsf gnal as defifed in ¢ aion 20, wherein [said f|rst
spectral spreading q@%% s gener ated ifn PtefvaFks dqual te ong or ‘nofe
vertical periods, orgZleN (Nerr] 1) “veqti cal perilods|, of said i deb s gnal .
22. A device for s@eHlilnposing fan addiltional |i ngprration signdl as dgfined
in Caim20, whereindgifd fiy st T 8 o N
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spectral spreading code is generated in intervals equal to 58.one or
nore horizontal periods of said video signal. 23. A device for )

superi nposi ng an additional information signal as defined in C aim 20,
wherein said inverted and non-inverted spectrally spread signals are
generated by alternately inverting and not inverting said first spectrally
spread signal in said predeterm ned interval units. 24. A device for

superi nposi ng an additional information signal as defined in C aim 20,
wherein said inverted and non-inverted spectrally spread signals are
generated by alternately inverting and not inverting said first spectrally
spread signal according to a random nynmar sequence in said predetern ned
interval units. 25. A device for superinposing a spectrally spread
additional information signal on a video signal, and detecting said
additional information fromsaid video signal on which said additiona
information is superinposed,
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wherein: a spectral spreading code is generated in predetermned intervals
synchroni zed with a synt¢ signal contained in the video signal, inverting
and non-inverting spectral spreading codes are generated by inverting the
polarity of said spectral spreading code in said predeterm ned interva
units, 59 an additional information signal is spectrally spread by said
inverted and non-inverted spectral spreading codes to generate a spectrally
spread additional information signal, the spectrally spread additional
information signal is superinposed on sgjghyideo signal to generate a video
signal with additional information, a spectral spreading code which is the
sane as the aforesaid spectral spreading code is generated in synchronism
with the sync signal contained in said video signal with additiona

| F1G. 12

Css DETECTION)

! (301

DETECTION IN UNIT

INTERVALS
- l (302
304 '

| ( DETECTION OF INVERTED

= F ADDITION /

NEXT UNIT INTERVAL | - | g BTRACTION VALUE IN

- | UNIT INTERVALS

303

DETECTION
OF INVERTED _
PATTERN CORRESPONDING>
10 SUPERIMPOSING
SIDE

{305

IDENTIFICATION OF
ADDITIONAL INFORMATION

1
( END )




val ues of said video signal with additional information corresponding to
chi ps of said spectral spreading code are added or subtracted according to
t he val ues of said chips of said spectrally spread signal and the polarity
of said predetermned intervals to calculate a cunul ative val ue, said
additional information in said video signal with additional information is
detected by determ ni ng whether the cunul ative val ue exceeded either a
positive or negative threshold value. 26. A nmethod of superinposing an
additional information signal as defibggdldn C aim 25 wherein said

cunul ative val yie is caljcul ated by addi ng an 60 addit{on/subtfact] on
result for intg¢rvals off said second spectral spreadi ng ¢ode cor|esppndi hg
to inverting i al sjof said inverted spectral spread|{ng code| toj an
addi tion/subtracti ¢n re¢sult for non-inverting intervals
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56
information signal as defined in Claim 14, wherein said
cumulative value is éalculated by adding an
addition/subtraction result for intervals of said second
spectral spreading code corresponding to inverting
intervals of said inverted spectral spreéding code, to an
addition/subtraction result for non-inverting intervals.

16. A device for superimposing an additional
information signal as defined in Claiml4, wherein said first
spectral spreading code is generated in intervals equal to
one ox more vertical periods, or 1/N (N>=1) vertical periods,
of said video signal.

17. A device for superiﬁposihg an additional
information signal as defined in Claim 14, wherein said first
spectral spreading code is generated in intervals eqﬁal to
one or more horizontal periods of said wvideo signal.

18. A device for superimposing an additional
information signal as defined in Claim 14, wherein said
inverted and non-inverted spectrally spiead signals are
generated by altérnately inverting.and not inverting said
first spectrally spread signal in said predetermined

interval units.
19. A device for superimposing an additional
information signal as defined in Claim 14, wherein said

inverted and non-inverted spectrally spread signals are
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